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I. REAL PARTY IN INTEREST 

The real party in interest in this appeal is the assignee of the present application, The 
Knox Company ("Assignee"). Assignee is the owner of one-hundred percent interest in the 
present application as evidenced by an assignment recorded at Reel No. 010031, Frame 0873 by 
the Assignment Branch of the United States Patent and Trademark Office. 
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II. RELATED APPEALS AND INTERFERENCES 

Other than the prior appeal filed on December 22, 2005, which resulted in the application 
being reopened by an Office Action mailed March 17, 2006 without an Examiner's Answer, 
Appellant, Appellant's legal representative and Assignee are unaware of any prior or pending 
appeal, interference or judicial proceeding that may be related to, that may directly affect, that 
may be directly affected by, or that may have a bearing on the Board's decision in the present 
appeal. Because of this lack of knowledge, no decisions are included in the appendix labeled 
RELATED APPEALS AND INTERFERENCES. 
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III. STATUS OF CLAIMS 

Currently, the following status exists for each of the claims: Claims 1-7 stand rejected; 
Claims 8-23 have been cancelled; Claims 24-30 stand rejected; Claim 31 is allowed 1 ; Claims 32 
and 33 stand rejected; Claims 34 and 35 are objected to as depending upon rejected Claim 1; 
Claim 36 stands rejected; Claim 37 is objected to as depending upon rejected Claim 1; and Claim 
38 stands rejected. 

The rejections of Claims 1-7, 24-30, 32, 33, 36 and 38 are being appealed. 2 



1 Claim 31 is not mentioned in the Office Action Summary but is specifically indicated as 
allowed on page 6 of the Office Action. 

2 The objection to Claim 28 is not being appealed. 
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IV. STATUS OF AMENDMENTS 

No amendments have been filed subsequent to the rejection. Therefore, the claims before 
the Board appear as they were rejected. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

To ease the understanding of the claimed subject matter, the following description will 
make reference to the published version of the application on appeal. The application was 
published on September 2, 2004 as United States Patent Application Publication No. 
2004/0168488 Al . A copy of the publication is attached in the Evidence Appendix. 

In general, the present inventions relate to a locking cap for a pipe end. In one preferred 
configuration, the present inventions relate to a locking cap 

that attaches to a fire department connection. Fire ^^^^^^^^^^^ 
department connections are commonly found at standpipe / /^^^^^^^^S 
locations alongside buildings, for instance. See Figure 1 \ — m 

(reproduced to the right). The standpipe locations are used /~ v Nff\\\ ■ ■ 
for continuing to pump water through building sprinkler \mJ^^^^\^/^^ 
systems in the event of a fire following the initial burst of «-Jy-*' ffl 
water maintained in the building's sprinkler systems. I /f 

As explained in the Background of the Invention, in 
particular at paragraphs [0006] through [0008], these fire department connections are often in 
easily accessed areas and, therefore, are often subject to vandalism or foolishness. If an 
individual were to place trash, rocks or the like in an unprotected fire department connection, use 
of the fire department connection would compromised at best and use of the fire department 
connection could destroy the associated sprinkler system at worst. Thus, certain aspects of the 
present inventions provide locking caps, and keys for use with such locking caps, whereby the 
locking caps can be locked in place within the fire department connection to secure the fire 
department connection until the fire department needs to remove the locking cap to recharge the 
sprinkler system during an actual emergency, for example. 
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As best shown in the 
exploded view of Figure 4, which 
is reproduced to the right, the 
illustrated locking cap 20 
generally comprises a face plate 
32 and a plug portion 38. See 
[0031]. The face plate 32 
comprises a front surface 86 and a 
rear or back surface 88. See [0051]. The face plate 32 also can comprise at least two pins 94 
that project from the front surface 86. In the illustrated embodiment, the two pins 94 are 
connected to the plug portion 38 via the face plate 32 such that the pins 94 can allow rotation of 
the plug portion 38 without facilitating expansion or contraction of the plug portion 38. See 
[0052]. In other words, the plug portion 38 can be contracted and then, if difficult to turn, the 
pins 94 enable the plug portion 38 to be gripped or connected to a tool for rotation such that the 
cap 20 can be unscrewed from the fire department connection in which the cap 20 has been 
installed. 




The face plate 32 can be connected to the plug portion 38. See [0050]. The face plate 32 
is connected to the plug portion 38 such that the back surface 88 of the face plate 32 is proximate 
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a surface of the plug portion 38. See Figure 3 A. In illustrated 
preferred embodiment, the back surface 88 of the face plate 32 
substantially faces a front surface 44 of the plug portion 38. Id. 

The plug portion 38 has a front surface 44, a rear 
surface 46 and a side surface 48. See [0036] . The plug portion 
38 is sized and configured to be received within the pipe end 
with the side surface 48 of the plug portion 38 having a surface 



area generally coextensive with an inner contacted surface of the pipe. Id. In some 
configurations, the side surface 48 is threaded such that the plug 20 can be threaded into the pipe 
end. At least a portion of the plug portion 38 is capable of selective expansion and contraction to 
create a frictional interlock between the locking cap 20 and the pipe end. Id. 

A slot 56 extends longitudinally between the front surface 44 and the rear surface 46 of 
the plug portion 38 while also extending radially between the side surface 48 and a relief opening 
58 defined within the plug portion 38. See [0040] and [0041]. A channel 66 is defined by a hole 
62 through the plug portion 38 positioned along the slot 56. See [0044]. The channel 66 is 
radially displaced from the relief opening 58. See Figure 3B, which is reproduced to the left. 

The channel 66 receives a longitudinally translatable spreader member 40. See [0044]. 
At least one surface of the spreader member 40 or the channel 66 is tapered such that the spreader 
member 40 and the channel 66 cooperate to expand and retract the plug portion 38. Id. 

A key 26 also can be provided for locking and unlocking the locking cap 20. See Figure 
3 A and [0055]. The key 26 comprises a head 100 and a handle 96. Id. In one configuration, the 
head 100 features a seven sided protrusion 110. See Figure 



7, which is reproduced to the right. The head 100 
advantageously is selectively engageable with a related 
structure on the locking cap 20. Id. The handle 96 
preferably is configured to plastically deform when a level 
of torque exceeds a predetermined level of torque and the 
key 26 more preferably does not require a relief cut. 




-8- 



Docket No. 



KNOXX.024C2 



Customer No.: 20,995 



Application No. 
Filing Date 



10/789,630 
February 27, 2007 



VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The first issue before the Board is whether the subject matter of each of Claims 1-4, 32, 
36 and 38 is anticipated by U.S. Patent No. 5,419,650 issued to Hoshino. 

The second issue before the Board is whether the subject matter of each of Claims 24-28 
is anticipated by U.S. Patent No. 5,704,261 issued to Strauch. 

The third issue before the Board is whether the subject matter of each of Claims 7 and 33 
is rendered unpatentable by the combination of U.S. Patent No. 5,419,650 issued to Hoshino and 
U.S. Patent No. 4,651,771 issued to Borenstein. 

The fourth issue before the Board is whether the subject matter of each of Claims 5 and 6 
is rendered unpatentable by the combination of U.S. Patent No. 5,419,650 issued to Hoshino and 
U.S. Patent No. 6,017,177 issued to Lanham. 

The fifth issue before the Board is whether the subject matter of each of Claims 24 and 29 
is rendered unpatentable by the combination of U.S. Patent No. 5,033,501 issued to Stehling and 
U.S. Patent No. 5,704,261 issued to Strauch. 

The sixth issue before the Board is whether the subject matter of each of Claims 24 and 
30 is rendered unpatentable by the combination of U.S. Patent No. 4,651,771 issued to 
Borenstein and U.S. Patent No. 5,295,831 issued to Patterson. 

The seventh issue before the Board is whether the subject matter of Claim 33 is properly 
rejected under 35 U.S.C. § 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as his invention. 
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VII. ARGUMENT 
Claims 1-4. 32. 36 and 38 Are Not Anticipated by Hoshino 

Claims 1-4, 32, 36 and 38 stand rejected as anticipated by Hoshino (U.S. Patent No. 
5,419,650); however, Hoshino did not disclose each limitation of the rejected claims. 

Claim 1 is an independent claim. Claim 1 recites, 
among other limitations, (1) a slot that extends 
longitudinally (i.e., in an out of the paper in the image to 
the left) between a front surface of a plug portion and a rear 
surface of the plug portion; (2) a relief opening defined 
within the plug portion with the slot extending radially 
between a side surface of the plug portion and the relief 
opening; and (3) a channel defined through the plug portion 
along the slot and receiving a longitudinally translatable spreader member wherein at least one 
surface of the spreader member or the channel is tapered such that the spreader member and the 
channel cooperate to expand the plug portion. Claim 32 recites these limitations and also recites 
that the channel is radially displaced from the relief opening. 

The Examiner has argued that Hoshino 
disclosed the slot, relief opening and channel. 
According to the Examiner, the "slot" is the gap 
that results in the otherwise closed cylindrical 
"plug" having an opening in the wall. According to 
the Examiner, in Figure 1 of Hoshino, the slot is 
identified with reference numeral 22 ("The plug 
comprises ... a slot 22 (fig. 1) extending 
longitudinally between the front [51a] and rear 
[21a] and radially between the side [at 21a in Fig. 
1] and a relief opening (the top plane of slot 22 
corresponding to the thickness of the wall of plug 
member 21, ie., the entrance of the open ended 
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slot).") Thus, the Examiner also considered the entrance of the open ended slot, which has a 
thickness of the thinnest part of the wall of the plug member, as defining the relief opening. 
Finally, the Examiner construed the channel to be defined by three surfaces (i.e., 23, 24 and 25). 

While Applicant appreciates that the Examiner is supposed to give the claims their 
broadest reasonable construction, Applicant disagrees at the outset that this construction is 
reasonable. The Examiner is simply trying to assign terms in a manner that allows the Examiner 
to argue that the rejected claims are anticipated. The Examiner is ignoring the recited 
relationships between the claim terms, which will be discussed in further detail below. 

Claims 1 and 32 

Hoshino did not identically disclose every element of the rejected claims. See 
Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1990) 
(stating that the identical invention must be shown in as complete detail as is contained in the 
claim). 

Claim 1 and Claim 32 each recites, among other limitations, a slot that is defined in two 
directions. First, the slot extends longitudinally between the front surface of the plug portion and 
the rear surface of the plug portion. Second, the slot extends radially between the side surface of 
the plug portion and a relief opening defined within the plug portion . Applicant does not 
understand how the Examiner's construction can result in a slot that extends radially from a side 
surface inward to a relief opening when the relief opening is defined as the thickness of the plug 
member. It would appear that the Examiner's construction results in a slot having a nonexistent 
thickness and that does not extend in a radial direction at all. 

Claim 1 and Claim 32 also recites that the channel is defined along the slot . Thus, under 
the Examiner's strained construction, the channel somehow must extend along the slot even 
though the relief opening is defined between the slot and the surfaces that define the channel. 
Applicant submits that the Examiner's construction does not provide a channel that is defined 
along the slot. 

Since Hoshino did not disclose, among other limitations, the limitations discussed above, 
Claims 1 and 32 are not anticipated by Hoshino. Accordingly, Appellant respectfully requests 
that the Board reverse the Examiner's rejection of Claims 1 and 32. 
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Claim 36 

While Claim 36 also is not anticipated for the same reasons that Claim 1 is not 
anticipated, Claim 36 also recites, among other limitations, that the slot extends completely 
through the channel. In the illustrated embodiment, the slot extends completely through and 
appears beyond both sides of the channel. As explained above, under the Examiner's 
construction, the channel is the cylindrical center of the lumen. As such, the slot extends only to 
one side of the channel and extends along only a portion of the channel. Thus, under no 
construction consistent with the construction used to reject Claim 1 can the slot of Hoshino be 
argued to extend completely through the channel. For at least this additional reason, Hoshino did 
not anticipate Claim 36. Accordingly, Appellant respectfully requests that the Board reverse the 
Examiner's rejection of Claim 36. 

Claims 2. 3. 4 and 38 

Claims 2, 3, 4 and 38 ultimately depend from Claim 1 and each of these dependent claims 
is not anticipated for at least the same reasons as Claim 1 is not anticipated. Accordingly, 
Appellant respectfully requests that the Board reverse the Examiner's rejection of Claims 2, 3, 4 
and 38. 

Claims 24-28 Are Patentable Over Strauch 

Claims 24-28 stand rejected as anticipated by Strauch et al. (U.S. Patent No. 5,704,261). 
Strauch did not disclose each limitation of the rejected claims. 

Strauch disclosed a torque-exerting tool such as a screwdriver in which the shank section 
of the tool had a lower torsion spring constant than the working portion. There is no disclosure 
of a locking cap nor is there disclosure of a key for use with a locking cap. 

Claims 24, 26 and 27 

Claim 24 recites, among other limitations, a locking cap key for locking and unlocking a 
locking cap... the head selectively engageable with a related structure on the locking cap. 
Applicant submits that the preamble recitation of a locking cap key is a limitation on the claim 
and that a screwdriver is not a key. Thus, Strauch could not have anticipated Claim 24 under 35 
U.S.C. § 102(b). Appellant respectfully requests that the Board reverse the Examiner's rejection 
of Claim 24. 
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Claims 26 and 27 depend from Claim 24 and are not anticipated by the applied reference 
for at least the same reasons that Clam 24 is not anticipated by the applied reference. Appellant 
respectfully requests that the Board also reverse the Examiner's rejection of Claims 26 and 27. 

Claim 25 

Claim 25 depends from Claim 24 and not anticipated by the applied reference for at least 
the same reasons that Claim 24 is not anticipated by the applied reference. Claim 25 also recites, 
among other limitations, that the handle be configured to plastically deform when a level of 
torque exceeds a predetermined level of torque required to lock the locking cap in position. 
Again, there is no disclosure of such a limitation in Strauch. Without the requisite disclosure, 
Strauch cannot anticipate Claim 25 under 35 U.S.C. § 102(b). Accordingly, Appellant 
respectfully requests that the Board reverse the Examiner's rejection of Claim 25. 

Claim 28 

Claim 28 depends from Claim 24 and is not anticipated by the applied reference for at 
least the same reasons that Claim 24 is not anticipated by the applied reference. Claim 28 also 
recites, among other limitations, that the related structure on the locking cap includes a recessed 
pattern that is complementary to the raised pattern recited by Claim 27. As explained above, 
there is no disclosure in Strauch of a locking cap. Without such a disclosure, Strauch cannot 
anticipate Claim 28. Appellant respectfully requests that the Board reverse the Examiner's 
rejection of Claim 28. 

Claim 7 and Claim 33 Are Patentable Over the Combination of Hoshino and Borenstein 

Claims 7 and 33 stand rejected as unpatentable over the combination of Hoshino and 
Borenstein (U.S. Patent No. 4,651,771). However, the Examiner has not established a prima 
facie case of obviousness. The Patent and Trademark Office has the burden under 35 USC 103 
to establish a prima facie case of obviousness. In re Piasecki, 745 F.2d 1468, 1471-72, 223 
USPQ 785, 787-87 (Fed. Cir. 1984). To establish a prima facie case of obviousness, three basic 
criteria must be met: first, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art, to modify 
the reference or to combine reference teachings; second, there must be a reasonable expectation 
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of success; and finally, the prior art reference (or references when combined) must teach or 
suggest all the claim limitations. See M.P.E.P. § 2143. 

The Office Action states that "Hoshino teaches a plug member on a locking cap but fails 
to specify the material used." Borenstein is then combined with Hoshino to assert that the 
material from Borenstein, brass, can be combined with Hoshino, and in doing so, the 
combination allegedly renders Claim 7 obvious. Applicant respectfully submits that Claim 7 is 
patentable over this combination and that the combination is improper. 

First, Claim 7 depends from Claim 1 and, not only does Hoshino not disclose several 
limitations, Hoshino does not teach or suggest at least those same limitations recited in Claim 1 . 
Claim 33 also recites the limitations discussed above with respect to Claim 1. As Borenstein is 
only combined with Hoshino to establish a choice of material, the combination of Hoshino and 
Borenstein still lack a teaching or suggestion of all the limitations of Claim 1 and Claim 33 for 
the reasons set forth above. Accordingly, Claim 7 and Claim 33 should be allowed because of 
the failure of the combination to teach or suggest all of the recited limitations. 

Second, if Hoshino and Borenstein are combined, the combination would be for the 
purpose of establishing a brass plug portion. The plug portion of Hoshino, however, is a thin- 
walled tube, and combining the references would necessarily result in a brass, thin-walled tube. 
The brass, thin-walled tube would necessarily yield too easily and would not return to a 
compressed state when the moveable member is retracted. Thus, the combination would render 
Hoshino unfit for its intended purposes. Applicant, therefore, respectfully submits that the 
combination of Hoshino and Borenstein is inappropriate as it would render the modified 
reference unfit for its intended purpose. 

Claim 33 has also been rejected with the Examiner arguing that it would have been 

obvious to combine the teachings of Hoshino and Borenstein by providing a locking cap with the 

pipe cap expander arrangement taught by Hoshino on a fire department connection pipe taught by 

Borenstein as an obvious matter of design choice in substituting one type of pipe cap for another. 

As an initial matter, Applicant submits that Hoshino did not disclose a type of pipe cap - it 

disclosed a fastener used to secure planar objects to a pipe. Moreover, Hoshino disclosed a 

structure that was positioned and secured inside of a pipe end while Borenstein provided a 

structure that was positioned and secured outside of a pipe. The mechanisms used to secure a 
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structure outside of the pipe and inside of a pipe are vastly different. Furthermore, Borenstein 
sealed the pipe end while Hoshino did not. Thus, the two disclosed structures are not 
interchangeable. For these reasons as well, the rejection of Claim 33 is improper. 

For at least these reasons, the subject matter of each of Claim 7 and Claim 33 is not 
rendered unpatentable by the combination of Hoshino and Borenstein. Accordingly, Appellant 
respectfully requests that the Board reverse the Examiner's rejections of Claim 7 and Claim 33. 

Claims 5 and 6 Are Patentable Over the Combination of Hoshino and Lanham 

Claims 5 and 6 stand rejected as unpatentable over the combination of Hoshino in view of 
Lanham (U.S. Patent No. 6,017,177). 

Claims 5 and 6 depend from Claim 1, and as explained previously, Hoshino does not 
teach all the limitations recited in Claim 1. As Lanham is only combined with Hoshino to 
establish an allegedly similar key head, the combination of Hoshino and Lanham still lack a 
teaching or suggestion of all the limitations of Claim 1 for the reasons discussed above. 
Accordingly, Claims 5 and 6 are patentable over the applied combination and Appellant 
respectfully requests that the Board reverse the Examiner's rejection of Claims 5 and 6. 

Claims 24 and 29 Are Patentable Over Stehling and Strauch 

Claims 24 and 29 stand rejected as unpatentable over Stehling in view of Strauch. 
Stehling and Strauch are not properly combinable. Even if combined, Stehling and Strauch did 
not teach or suggest each limitation of the rejected claims. 

Stehling taught a wrench that had multiple purposes: (1) removing a fire hydrant cap; (2) 
actuating a fire hydrant by manipulating the valve stem; (3) operating equipment on the truck. 
Accordingly, the same wrench was used for activities requiring varied levels of torque. There is 
no teaching or suggestion to configure the handle of the wrench to plastically deform when a 
level of torque exceeded a predetermined torque. Such a configuration would require that the 
level of torque be set to the greatest torque that the wrench needed to impart, regardless of 
whether that torque was in association with the cap, the valve stem or the equipment on the truck. 

Strauch taught a torque-exerting tool such as a screwdriver in which the shank section of 

the tool had a lower torsion spring constant than the working portion. The shank was capable of 
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plastic deformation following an elastic deformation. Neither Strauch nor any other source 
provided any motivation to combine the two references. 

The Examiner stated that "[i]t would have been obvious to one of ordinary skill in the art 
to modify the key of Stehling by providing a deformation zone as taught by Strauch et al as an 
obvious matter of design choice in enhancing the security of the lock cap." This asserted 
suggestion of the combination's desirability, however, has no justifiable basis. In this regard, 
Stehling says nothing about the need for to protect the cap from being over-tightened. Indeed, 
Stehling anticipates that, once tightened, actions taken by vandals may cause further tightening of 
the cap. Providing a deforming feature would compromise the ability to of the wrench of 
Stehling to remove caps. In addition, Strauch says nothing about using the deformation feature 
taught by Strauch in the environment of a locking cap - Strauch is only concerned with tool bits. 
Thus, nothing can be taken from either reference that would suggest incorporating Strauch' s 
deforming feature with the wrench disclosed by Stehling. 

Moreover, as explained at Col. 1, lines 53-56 of Stehling, the torque applied to the 
wrench is considerable. The cap would be installed using the wrench. See Col. 3, lines 7-1 1 of 
Stehling. Protecting the cap would require that the wrench deform when the torque applied 
during tightening exceeds the predetermined torque. However, if vandals attempt to remove the 
cap, the cap further tightens onto the fire hydrant. Thus, to remove the cap of Strauch, the 
allowable torque would necessarily have to be greater than the torque at which the wrench 
deformed during installation of the cap. Thus, to protect the cap by limiting installation torque 
with the special deforming wrench, the needed ability to render the cap removable in all 
emergencies would be compromised. For this additional reason, modifying the wrench of 
Stehling by providing a deformation zone as taught by Strauch would render the disclosed 
invention of Strauch unusable for its intended purpose and, therefore, such a modification would 
not be proper. See M.P.E.P. 2 143. 01 (citing In re Gordon, 733 F.2d 900, 221 USPQ 125 (Fed. 
Cir. 1984)). 

For at least these reasons, the combination of Stehling and Strauch is not proper and 
Claims 24 and 29 are properly patentable. Appellant respectfully requests that the Board reverse 
the Examiner's rejections of Claims 24 and 29. 
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Claims 24 and 30 Are Patentable Over Borenstein and Patterson/Strauch 

Claims 24 and 30 stand rejected as unpatentable over Borenstein in view of Patterson 
according to the introduction of the rejection although the Examiner appears to rely upon Strauch 
in the body of the rejection. The references, however, do not teach or suggest each limitation of 
Claims 24 and 30. See M.P.E.P. 2142 (the prior art reference (or references when combined) 
must teach or suggest all the claim limitations). 

Borenstein taught a wrench for use with a fire hydrant protective cap. Patterson taught a 
disposable torque wrench for dental components. The torque wrench of Patterson requires a 
relief cut to ensure that the wrench will yield as described by the patent. As discussed above, 
Strauch simply taught a screwdriver bit with a deformation zone formed of a material having 
differing properties relative to the remainder of the screwdriver bit. 

Claim 24 recites, among other limitations, that the locking cap keys do not include a relief 
cut, as required by Patterson, and that the handle is configured to plastically deform when a level 
of torque exceeds a predetermined level. Strauch, to the contrary, did not teach a deforming 
handle but the tool bit itself deformed. Applying such a teaching, without the benefit of 
hindsight, to Borenstein would have led one to have a deforming region at the plug portion 50 
and recessed portion 66. Most likely, given that one side of the wrench is for the cap (i.e., the 
plug portion 50) while the other side of the wrench (i.e., the recessed portion 66) is for actuating 
the valve stem, the plug portion 50 might have been made to deform such that the ability of the 
handle to transmit the needed torque for the valve stem would not be compromised. 
Accordingly, Applicant respectfully submits that no applied reference taught or suggested a 
handle that was configured to plastically deform when a level of torque exceeded a 
predetermined level of torque and where the key did not require a relief cut. Without such a 
teaching, Claim 24 is properly patentable over the applied combination. 

Claim 30 recites, among other limitations, that the key comprises a generally T shaped 
configuration with a narrow arm portion and a cross member and where the cross member has at 
least one hole disposed therein. None of the applied references teach such a configuration. 
There is no hole in the wrench of Borenstein and there is no hole in the screwdriver bit of 
Strauch. Without such a teaching, Claim 30 is properly patentable over the applied combination. 
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Appellant respectfully requests that the Board reverse the Examiner's rejection of Claims 
24 and 30. 

Claim 33 Is Definite 

Claim 33 has been rejected as indefinite. The Examiner states that it is unclear whether 
the intent is to claim the combination of a locking cap and a fire department connection or the 
locking cap alone. Applicant submits that, when the claim is viewed as a whole, the claim 
reasonably apprises one of its scope. See M.P.E.P. 21 73.02. 

Claim 33 has been written such that the preambular recitation of "fire department 
connection" limits that structure of the locking cap in that the locking cap must be "sized and 
configured to be received by the pipe end of the fire department connection." Applicant has 
clearly expressed that Claim 33 does not positively recite a fire department connection because 
Applicant intends to protect a locking cap that is specific to such an application in Claim 33. 

Use of "sized and configured to be received by the pipe end of the fire department 
connection" does not positively recite the fire department connection but does make the body of 
the claim depend upon the preamble for completeness. Moreover, the intended use recited in the 
preamble in combination with the recitation within the claim serves to limit the size and shape of 
the locking cap such that intended use results in a structural difference between the claimed 
invention and the prior art. As such, the preamble serves to further define the structure of the 
recited "locking cap" and the format of the claim is definite as written. Applicant submits that 
Claim 33 is definite. 
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VIII. CLAIMS APPENDIX 

1. (Original) A locking cap for a pipe end, the locking cap comprising a face plate and a 
plug portion, the face plate having a front surface and a rear surface, the plug portion having a 
front surface, a rear surface and a side surface, a slot extending longitudinally between the front 
surface and the rear surface and radially between the side surface and a relief opening defined 
within the plug portion, a channel defined through the plug portion along the slot, the plug 
portion connected to the face plate with the rear surface of the face plate arranged to substantially 
face the front surface of the plug portion, the plug portion sized and configured to be received by 
the pipe end with the side surface of the plug portion having a surface area generally coextensive 
with an inner contacted surface of the pipe end, the channel receiving a longitudinally 
translatable spreader member wherein at least one surface of the spreader member or the channel 
is tapered such that the spreader member and the channel cooperate to expand and retract the 
plug portion. 

2. (Original) The locking cap of Claim 1 further comprising an actuator mechanism, the 
actuator mechanism having an actuator shaft which extends through the channel and is engaged 
with the spreader member such that as the actuator shaft rotates within the channel the spreader 
member translates within the channel. 

3. (Original) The locking cap of Claim 2, wherein the actuator shaft has an actuator head 
portion, the actuator head portion being selectively engageable with a key head portion such that 
the key head portion selectively causes the actuator to rotate. 

4. (Original) The locking cap of Claim 3, wherein the actuator head portion has a female 
pattern and the key head portion has a male pattern that is complementary to the female pattern. 

5. (Original) The locking cap of Claim 4, wherein the female pattern is a cloverleaf 
consisting of seven apexes and eight wavy grooves interconnecting the seven apexes. 

6. (Original) The locking cap of Claim 4, wherein the female pattern comprises at least 
five apexes. 

7. (Original) The locking cap of Claim 1, wherein the plug portion is formed from brass. 
24.(Previously Presented) A locking cap key for locking and unlocking a locking cap, 

the key comprising a head and a handle, the head selectively engageable with a related structure 
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on the locking cap and the handle being configured to plastically deform when a level of torque 
exceeds a predetermined level of torque, and wherein the key does not require a relief cut. 

25. (Original) The locking cap key of Claim 24, wherein the predetermined level of 
torque exceeds that required to lock the locking cap in position. 

26. (Original) The locking cap key of Claim 24, wherein the key assumes a permanently 
set spiral twist as a result of the plastic deformation. 

27. (Original) The locking cap key of Claim 24, wherein the head has a raised pattern 
disposed on a distal tip of the head. 

28. (Previously Presented) The locking cap key of Claim 27, wherein the related 
structure on the locking cap includes a recessed pattern and the raised pattern of the locking cap 
key is complementary to the recessed pattern. 

29. (Original) The locking cap key of Claim 24, wherein the handle includes a hanging 

ring. 

30. (Original) The locking cap key of Claim 24, wherein the key has a generally T shaped 
configuration comprising a narrow arm portion and a cross-member, the cross-member having at 
least one hole disposed therein. 

32.(Previously Presented) A locking cap for a pipe end, the locking cap comprising a 
face plate and a plug portion, the face plate having a front surface and a rear surface, the plug 
portion having a front surface, a rear surface and a side surface, a slot extending longitudinally 
between the front surface of the plug portion and the rear surface of the plug portion and radially 
between the side surface of the plug portion and a relief opening defined within the plug portion, 
a channel defined through the plug portion along the slot and radially displaced from the relief 
opening, the plug portion being connected to the face plate with the rear surface of the face plate 
arranged to substantially face the front surface of the plug portion, the plug portion sized and 
configured to be received by the pipe end with the side surface of the plug portion having a 
surface area generally coextensive with an inner contacted surface of the pipe end, the channel 
receiving a longitudinally translatable spreader member wherein at least one surface of the 
spreader member or the channel is tapered such that the spreader member and the channel 
cooperate to expand and retract the plug portion. 
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3 3. (Previously Presented) A locking cap for a fire department connection, the fire 
department connection locking cap comprising a face plate and a plug portion, the face plate of 
the fire department connection locking cap having a front surface and a rear surface, the plug 
portion of the fire department connection locking cap having a front surface, a rear surface and a 
side surface, a slot extending longitudinally between the front surface and the rear surface and 
radially between the side surface and a relief opening defined within the plug portion, a channel 
defined through the plug portion along the slot, the plug portion connected to the face plate with 
the rear surface of the face plate arranged to substantially face the front surface of the plug 
portion, the plug portion of the fire department connection locking cap sized and configured to be 
received by the pipe end of the fire department connection with the side surface of the plug 
portion having a surface area generally coextensive with an inner contacted surface of the pipe 
end of the fire department connection, the channel receiving a longitudinally translatable spreader 
member wherein at least one surface of the spreader member or the channel is tapered such that 
the spreader member and the channel cooperate to expand and retract the plug portion. 

34. (Previously Presented) The locking cap of Claim 1, wherein the channel intersects 
only a portion of the slot. 

36.(PreviousIy Presented) The locking cap of Claim 1, wherein the slot extends 
completely through the channel. 

3 8. (Previously Presented) The locking cap of Claim 1, wherein the channel and the slot 
extend completely through the plug portion. 



-21- 



Docket No. 



KNOXX.024C2 



Customer No.: 20,995 



Application No. 
Filing Date 



10/789,630 
February 27, 2007 



IX. EVIDENCE APPENDIX 



1 . The Present Application as Published (United States Publication No. 2004/01 68488 Al) 
-pages 23-37. 

2. United States Patent No. 5,419,650, Issued to Hoshino, Applied in Office Action 
' mailed November 20, 2006 - pages 38-50. 

3. United States Patent No. 4,651,771, Issued to Borenstein, Applied in Office Action 
mailed November 20, 2006 - pages 51-56. 

4. United States Patent No. 6,017,177, Issued to Lanham, Applied in Office Action mailed 
November 20, 2006 - pages 57-66. 

5. United States Patent No. 5,704,261, Issued to Strauch, Applied in Office Action mailed 
November 20, 2006 - pages 67-72. 

6. United States Patent No. 5,033,501, Issued to Stehling, Applied in Office Action mailed 
November 20, 2006 - pages 73-81. 

7. United States Patent No. 5,295,831, Issued to Patterson, Applied in Office Action 
mailed June 24, 2005 - pages 82-88. 

8. Office Action Mailed November 20, 2006 - pages 89-102. 



-22- 



IIHHHIIIIIIHIII 

US 20040168488A1 

(19) United States 

(12) Patent Application Publication (h» Pub. No.: US 2004/0168488 Al 

Trempala (43) Pub. Date: Sep. 2, 2004 



(54) LOCKING CAP SYSTEM 

(76) Inventor: Dohn J. Trempala, Corona del Mar, 
CA (US) 

Correspondence Address: 

KNOBBE MARTENS OLSON & BEAR LLP 

2040 MAIN STREET 

FOURTEENTH FLOOR 

IRVINE, CA 92614 (US) 

(21) Appl. No.: 10/789,630 

(22) Filed: Feb. 27, 2004 

Related U.S. Application Data 

(63) Continuation of application No. 10/273,894, filed on 
Oct. 17, 2002, now Pat. No. 6,698,261, which is a 
continuation of application No. 09/247,665, filed on 
Feb. 9, 1999, now Pat. No. 6,487,882. 



(60) Provisional application No. 60/074,156, filed on Feb. 
9, 1998. 

Publication Classification 

(51) Int. CI. 7 B65D 55/14 

(52) U.S.C1 70/169 

(57) ABSTRACT 
A locking cap is selectively locked into place within a 
tubular opening, such as the open end of a standpipe used to 
charge a building sprinkler system. The locking cap has an 
expandable sleeve and a spreader member. As a key is 
turned, the spreader member is drawn into the expandable 
sleeve which is urged outward. The outward movement of 
the expandable sleeve increases a frictional component such 
that the expandable sleeve becomes frictionally locked 
within the tubular opening. The key has an end design that 
is complemented by an end of an actuator shaft such that the 
likelihood of unauthorized removal of the locking cap is 
reduced. 
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LOCKING CAP SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of U.S. applica- 
tion Ser. No. 10/273,894, filed Oct. 17, 2002 which is a 
continuation of U.S. application Ser. No. 09/247,665, filed 
on Feb. 9, 1999 now U.S. Pat. No. 6,487,882, issued Dec. 3, 
2002, which claims priority from U.S. Provisional Applica- 
tion No. 60/074,156, filed on Feb. 9, 1998. 

BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

[0003] The present invention generally relates to a locking 
cap and key combination for open ends of plumbing com- 
ponents and, more specifically, to a protective locking cap 
and key combination for threaded openings in couplings, 
fixtures and the like. Even more specifically, the present 
invention relates to a locking cap and key combination for 
fire retardant sprinkler systems utilizing charging pipes. 
[0004] 2. Description of the Related Art 
[0005] In fire protection systems that include automatic 
sprinkler systems having multiple sprinkler heads, the stand- 
ing water supply is often not sufficient to maintain optimum 
operating water pressure when there are several sprinkler 
heads in simultaneous operation. Accordingly, the National 
Fire Protection Association Code requires a connection 
through which a fire department can pump water into the 
sprinkler system in order to charge or recharge the sprinkler 
system. Where such connections are provided, upon arrival 
of fire department personnel, an auxiliary source of water 
supply, usually a hose supplied with water from a fire truck 
pump, may be connected to a union connection advanta- 
geously located outside the building. Such hose connections 
are often termed Siamese connections and are fitted with 
union nuts having an internal thread sized and configured to 
match the external thread of the hose of the local fire 
department. Also, in most instances, the union nut is loosely 
retained on the inlet pipe through a bearing arrangement and 
is provided with radially extending parts adapted to be 
operated by a "spanner" wrench carried by most firefighters. 
[0006] The National Fire Protection Association Code also 
specifies that such hose connections shall be equipped with 
plugs or caps. Because the hose connections are in public 
locations which may be unsecured, the plugs or caps are 
desired to reduce the likelihood that passersby, vandals, or 
arsonists will damage the connections and render the con- 
nections inoperable. Thus, the plugs or caps cover the 
auxiliary water inlet to the sprinkler system to prevent 
malicious introduction of trash or other debris. Such trash 
and debris might clog the sprinkler system when it is needed 

[0007] Several types of caps or plugs have heretofore been 
provided to cover the union nut of Siamese connections and 
protect the integrity and operability of the sprinkler system. 
One such arrangement includes an easily breakable cap, 
made of cast iron for example, which cap is attached to the 
union nut by U-bolts carried by the cap but adapted to 
engage the posts of the union nut to hold the cap in place. 
Such cap members have been particularly vulnerable to 
vandalism and are particularly susceptible to breakage at the 



points where the U-bolts are received in the cap. Further- 
more, even where the cap is not broken, certain portions of 
the cap rust through over time and the caps simply fall off. 
In addition, because of the differences in coefficients of 
thermal expansion between the union nut and the cap, the 
cap is also susceptible to breakage. 

[0008] Another common device is a brass plug having 
external threads to be received in the union nut where the 
plug, like the union nut, is provided with radially extending 
posts to be operated by a spanner wrench. The union nut of 
such Siamese connections is usually brass so it is necessary 
to provide brass plugs, which are of substantial scrap value. 
Accordingly, because of their location in often unsecured 
public places, the plugs are frequently stolen for resale as 
scrap. 

[0009] Summary of the Invention 

[0010] Accordingly, a locking cap is desired for a stand- 
pipe that can be securely mounted so that it is not easily 
removed by unauthorized personnel. Additionally, such a 
locking cap desirably is quickly removed by authorized 
personnel under time pressures and mental anxiety. More- 
over, such a locking cap should be relatively impervious to 
climatic elements such that deterioration over time is 
reduced. 

[0011] Thus, the present invention provides a locking cap 
and key combination that is virtually tamperproof such that 
it cannot be removed without substantial destruction thereof, 
but which is not susceptible to inadvertent breakage. More- 
over, the locking cap is easily removed at the appropriate 
time by authorized personnel utilizing a specially designed 
mating key arrangement. Furthermore, another aspect of the 
present invention provides a straightforward cap design 
which is easily and economically fabricated, and which is 
easily attached to secure a fire sprinkler system. 

[0012] One feature of the present invention is the universal 
nature of the key and locking cap. While it is advantageous 
to prevent vandals and the like from removing the locking 
cap, the locking caps are configured with a unique locking 
mechanism which allows the fire department, or other autho- 
rized personnel, to use a single key to unlock every locking 
cap within their jurisdiction. This capability may prove 
important during crisis situations requiring rapid response. 
Specifically, the use of a single key eliminates the need to 
rifle through a variety of keys to find the proper key to 
remove the subject locking cap. Additionally, the locking 
caps may be serialized to empower a fire department or other 
entity with an ability track their location in the event of a 
lost, stolen or otherwise transferred locking cap. 

[0013] One aspect of the present invention involves a 
locking cap for a pipe end. The locking cap has a faceplate 
and a plug portion. The faceplate has a front surface and a 
rear surface while the plug portion has a front surface, a rear 
surface and a side surface. A slot extends longitudinally 
between the front surface and the rear surface and radially 
between the side surface and a relief opening. Additionally, 
a channel is defined along the slot proximate the side 
surface. The plug portion is connected to the faceplate with 
the rear surface of the faceplate arranged to substantially 
face the front surface of the plug portion. Moreover, the plug 
portion is sized and configured to be received by the pipe 
end. The channel receives a translatable spreader member 
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wherein at least one surface of the spreader member or the 
channel is tapered such that the spreader member and the 
channel cooperate to expand and retract the plug portion. 
[0014] Another aspect of the present invention involves a 
locking cap for a tubular opening. The locking cap generally 
comprises a cap body having an expansion member and a 
spreader member. The expansion member and the spreader 
member include a sloping engagement face such that rela- 
tive axial movement of the expansion member and the 
spreader member results in radial displacement of at least a 
portion of the expansion member. The radial displacement of 
the portion of the expansion member urges the expansion 
member into a frictional interlock with an inner surface of 
the opening. 

[0015] Yet another aspect of the present invention 
involves a locking cap for a pipe end generally comprising 
a faceplate. The faceplate includes a front surface and at 
least two pins projecting from the front surface. The face- 
plate also has a back surface and is connected to a plug 
portion such that the back surface of the faceplate is proxi- 
mate a surface of the plug portion. At least a portion of the 
plug portion is capable of selective expansion and contrac- 
tion to create a frictional interlock between the locking cap 
and the pipe end. 

[0016] Another aspect of the present invention involves a 
lockable closure for an open end of a tubular element. The 
closure generally comprises a radially expanding member 
and an actuator shaft. The actuator shaft has a first end and 
a second end with the first end of the actuator shaft having 
a keyed configuration. The second end of the shaft extends 
through the closure into the tubular element. The actuator 
shaft is rotatable relative to the closure and is connected to 
the radially expanding member such that rotation of the 
actuator shaft in one direction effects generally outward 
movement of the radially expanding member and rotation of 
the actuator shaft in the other direction effects generally 
inward movement of the radially expanding member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] These and other features, aspects and advantages 
will now be described with reference to drawings of a 
particular preferred embodiment which is intended to illus- 
trate and not to limit the present invention and in which: 
[0018] FIG. 1 is a perspective illustration of an exemplary 
standpipe connection having locking caps configured 
according to certain aspects of the present invention and 
having standard over caps hanging by chains from the 
standpipe connection; 

[0019] FIG. 2 is a schematic illustration of a frictional 
interlock having features, aspects and advantages in accor- 
dance with the present invention; 

[0020] FIG. 3A is a partially sectioned side view of a 
locking cap and key combination having features, aspects 
and advantages in accordance with the present invention, 
with the locking cap inserted within a pipe but not locked 
therein; 

[0021] FIG. 3B is a rear view of the locking cap of FIG. 
3A illustrating an interstitial slot and a relief slot; 
[0022] FIG. 4 is a partially sectioned exploded side view 
of the locking cap and key combination of FIG. 3A; 



[0023] FIG. 5 is a top view of the key of FIG. 3A; 
[0024] FIG. 6 is a side view of the key of FIG. 3A; 
[0025] FIG. 7 is an end view of the key of FIG. 3A; and 
[0026] FIG. 8 is a front view of the locking cap of FIG. 
3A illustrating the actuator bolt head of the locking cap. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] With reference initially to FIG. 1, a locking cap 20 
is illustrated in engagement with a standard standpipe 22 
connection. The pipe ends have internal threads for attaching 
fire hoses or the like. The illustrated locking caps are secured 
within the pipe end in engagement with the internal threads 
of the pipe ends and may be covered by the standard caps if 
desired. However, the illustrated locking caps preferably 
replace the standard caps. The illustrated standpipe 22 
provides an exemplary environment for the locking cap and 
key combination having certain features, aspects and advan- 
tages in accordance with the present invention. Specifically, 
the present locking cap and key combination is designed to 
protect fire sprinkler system standpipe openings 24, or other 
similar openings, from debris which may be maliciously 
inserted into the openings and which may then damage or 
plug the associated sprinkler system when the system is 
charged during use. 

[0028] It is understood, however, that a locking cap and 
key combination having features, aspects and advantages in 
accordance with the present invention may also find utility 
in a variety of other contexts. For instance, but without 
limitation, the locking cap 20 may protect valves, pipes, 
connections, fittings and various other components having 
an open end subject to tampering or unauthorized access. 
Such components may be used in industries such as, for 
example but without limitation, those related to petrochemi- 
cals, chemicals, pharmaceuticals, and food or dairy process- 
ing. For instance, a locking cap may provide a way of 
securing an open pipe end in a petroleum line that may 
reduce or eliminate unauthorized access to such an opening 
24. 

[0029] With continued reference to FIG. I, in use, the 
locking cap 20 is inserted into an open end 24 of a pipe, 
valve, connection, fitting or other similar component. In 
some embodiments, the locking cap 20 may be slid into 
place or it may be rotated into place via threads. Notably, as 
will be discussed below, the locking cap 20 configured in 
accordance with various aspects of the present invention 
may either fit over or within the opening 24. Once in place, 
a key 26 (see FIG. 3A) is used to lock the locking cap 20 
in position. Various locking mechanisms may be used; 
however, a presently preferred expanding axial friction 
interlock will be described in detail below. When access to 
the opening 24 is desired or required, the key 26 may be used 
to quickly unlock the locking cap 20 and the locking cap 20 
may then be easily removed. However, when the locking cap 
20 is locked in place, the locking cap 20 resists removal and 
thereby protects the opening 24 from malicious debris 
insertion or accidental leaks while also protecting the lock- 
ing cap 20 from theft or vandalism. 

[0030] With continued reference to FIG. 1, the illustrated 
locking cap 20 provides a selectively lockable closure for 
the opening 24 of an end of a pipe. As will be discussed in 
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detail below, the associated key 26 may be custom manu- 
factured in a nonstandard pattern, may be purchased from 
commercial suppliers such as McGuard, or may simply be a 
standard tool, such as, for example but without limitation, an 
alien wrench, a square socket or the like. The illustrated key 
26 is designed for use with a lock actuator bolt 28, which is 
described in detail below and may be manufactured by 
suppliers such as McGuard. Thus, the key 26 and the lock 
actuator bolt 28 are desirably formed as a matching lug and 
socket combination. 

[0031] With reference to FIG. 3A, the illustrated locking 
cap 20 generally comprises a plug portion 30 and a faceplate 
32. While the plug portion 30 of the illustrated locking cap 
20 is sized and configured for insertion into the pipe end 
opening 24 or other similar opening, it is envisioned that 
certain aspects of the present invention may also be used 
with externally positioned caps, as will be described more 
fully below. Additionally, while the illustrated plug portion 
30 desirably has external threads 34 along a portion thereof, 
other non-threaded configurations may also have features in 
accordance with the present invention. Accordingly, as used 
herein, the term "cap" includes both a covering cap and an 
insertion plug. Additionally, an "opening" of an environ- 
mental structure shall mean the open end of a pipe, connec- 
tion, valve, fitting and the like. 

[0032] With reference now to the schematic illustration of 
FIG. 2, a locking mechanism 36 having features, aspects 
and advantages in accordance with the present invention will 
now be introduced and described. The illustrated locking 
arrangement generally comprises an expansion member 38 
and a spreader member 40. The expansion member 38 and 
the spreader member 40 cooperate to selectively urge the 
expansion member 38 outward into abutment with an inner 
wall 42 of an opening 24. While the illustrated expansion 
member 38 is positioned closer to the pipe end, it is 
anticipated that the relative positions of the two members 38, 
40 may also be reversed in some embodiments. As the 
spreader member 40 slides relative to the expansion member 
38, the expansion member 38 either moves outward or 
inward. Specifically, the expansion member 38 is moved 
outward from a nonbiased position by an extending move- 
ment E of the spreader member and held in the outward 
position by the spreader member. The expansion member 
38, therefore, springs back inward as the spreader member 
40 retreats during its retracting movement. When the expan- 
sion member 38 is moved outward, a normal force N 
between the expansion member 38 and the inner wall 42 of 
the opening 24 increases. The increasing normal force N 
results in an increasing frictional force F that will tend to 
oppose rotational movement of the locking cap 20 relative to 
the opening 24 as well as tending to opposing sliding 
movement of the locking cap 20. Thus, the locking cap 20 
may be locked into place within the opening 24 and the 
locking cap 20 may not be easily removed therefrom without 
first reducing the normal force N. 

[0033] As will be appreciated, a similar structure may also 
be configured for use on the exterior of an pipe or the like 
which might allow a cap to be placed over the outside of the 
pipe or the like. Additionally, as will be described below in 
greater detail, the expansion member 38 of the illustrated 
embodiment is substantially coextensive with a circumfer- 
ence of the inner surface of the opening 24 in which the 
locking cap 20 is positioned; however, it is anticipated that 



single or multiple fingers may also perform the locking 
function through individual or discreet contact positions. 
[0034] With reference again to FIGS. 3A and 4, the 
expansion member 38 of the illustrated locking cap 20 will 
now be described in detail. As will be recognized by those 
of skill in the art, the expansion member 38 may have many 
shapes and configurations. For instance, the expansion mem- 
ber 38 may be conical, rectangular, spherical, hemispherical 
or tubular in nature. However, in the presently preferred 
embodiment, the expansion member 38 is cylindrical. The 
cylindrical configuration advantageously increases the con- 
tact surface area between the expansion member 38 and the 
inner surface 42 of the opening 24 as compared to most other 
configurations. Specifically, as the expansion member 38 is 
displaced outward into contact with the inner surface 42 of 
the opening 24, the contact surface area is increased due to 
the arcuate exterior surface defined by the cylindrical con- 
figuration. 

[0035] The expansion member 38 may be formed of any 
suitable material utilizing any number of well known 
machining techniques, including but not limited to milling, 
drilling, turning and the like. Additionally, the expansion 
member 38 may be forged, molded, or cast depending upon 
the characteristics of the material selected for use in the 
expansion member 38. The selection of the material used 
desirably accounts for the material properties and attempts 
to reduce galvanic corrosion. As will be recognized, the 
material selected for use may be a high strength polymer or 
metal, for instance. It is understood that galvanic corrosion 
in metal-on-metal contacts may be reduced by the use of a 
protective metal coating, such as zinc, tin, lead, nickel, or 
copper, by producing a coating of oxide, phosphate, or a 
similar coating on any iron and/or steel surfaces, or by 
utilizing protective paints to render the metal surface pas- 
sive. In the presently preferred embodiment, the expansion 
member 38 is made from a slug of brass because it will form 
a plug for a brass standpipe 22. The selection of this material 
advantageously avoids the harmful composite side-by-side 
relationship of two differing metals that often may result in 
galvanic corrosion. 

[0036] With reference again to FIGS. 3A and 4, the 
expansion member 38 generally has a front surface 44, a rear 
surface 46 (see FIG. 4), and a side surface 48 extending 
substantially longitudinally between the front surface 44 and 
the rear surface 46. The expansion member 38 may be sized 
and configured for easy insertion into the opening 24 that is 
to be capped. In one embodiment, the expansion member 38 
has a major outside diameter D that is advantageously 
smaller than the inner diameter of the opening 24 into which 
it is inserted. This allows the expansion member 38 to be slid 
into place rather than requiring the expansion member 38 to 
be threaded into place. For applications such as fire stand- 
pipes, the major outside diameter D may range from about 
1 inch to about 5 inches. Preferably, the major outside 
diameter D ranges from about 1.375 inches to about 3.25 
inches. Even more preferably, the outside diameter is 
expandable from between about 2.90 inches to about 3.25 
inches when the present locking cap is sized and configured 
for an ordinary fire standpipe. One of ordinary skill in the art 
will readily recognize that the ranges may be varied depend- 
ing upon the application and also depending on the degree 
of initial interaction desired between the locking cap and the 
opening. 
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[0037] The side surface 48 may be stepped or straight. In 
the illustrated embodiment, the side surface 48 is stepped 
and has a larger-diameter portion 50 which extends rearward 
from the front surface 44 between about 0.5 inches and 
about 1.0 inches. As introduced above, the larger-diameter 
portion 50 preferably has external threads 34 that mate with 
threads 52 of the opening 24. As is known, the threads 34, 
52 may be of any suitable size and configuration. For 
instance, when used with fire department standpipes, the 
threads would be configured according to the local fire 
department's specifications. Additionally, as is known, at 
least three threaded turns are desired; however, any number 
of threads 34 acceptable for the specific application may be 
provided on the locking cap 20. Moreover, dependent upon 
the application, more than one set of threads may also be 
used. For instance, two half turn threads may provide about 
the same holding force as a single thread but will require 
only a half turn to remove the locking cap. 

[0038] With continued reference to FIG. 3A, the larger- 
diameter portion 50 is forward of a stepped down portion 54 
that is preferably formed between the larger-diameter por- 
tion 50 and the rear surface 46. The stepped down portion 54 
allows the overall thickness of the expansion member 38, or 
the plug portion 30, to be increased while reducing the 
likelihood that the locking cap 20 may damage the fitting 
into which it is inserted. Specifically, a hose coupling, with 
which the present cap has specific utility, generally has a 
union nut with an inner bearing race (not shown) that may 
be damaged if the locking cap 20 exerts sufficient pressure 
against an inner lip (not shown) of the union nut which is 
associated with the bearing race. Accordingly, the larger 
portion 50 and the stepped down portion 54 are desirably 
dimensioned to allow the locking cap 20 to be fully tight- 
ened into position without harming the hose coupling. In one 
embodiment, the overall length (i.e., the combined length of 
the larger portion and the stepped down portion) is between 
about 1.0 inch and about 1.5 inches. More preferably, the 
overall length is about 1.375 inches. 

[0039] Significantly, the threads 34 are preferably matched 
to the internal threads 52 of the opening 24. Such a con- 
figuration reinforces the internal threads 52 of the opening 
24 such that the threads 52 are less likely to be deformed or 
damaged when the locking cap 20 is locked into position. 
Additionally, when the illustrated locking cap 20 is locked 
into place, the opening 24 is reinforced and internally 
supported by the material forming the locking cap 20 such 
that the opening 24 is unlikely to be deformed if dealt blows 
by a pipe wrench or the like. Moreover, the intermeshed 
threads 34, 52 maintain the threads 34 of the opening 24 
substantially clear once the locking cap 20 is removed such 
that the opening is maintained in better working condition 
(i.e., less corrosion and debris as compared to standard or 
missing caps or covers). 

[0040] As illustrated in FIG. 3B, the expansion member 
38 has a longitudinally extending interstitial slot 56 extend- 
ing partially across its diameter. The interstitial slot 56 may 
be arranged to extend through a longitudinal axis of the 
expansion member 38 or may be offset to either side. 

[0041] The end of the interstitial slot 56 terminating within 
the expansion member 38 is joined to an aperture 58 which 
also extends through the expansion member 38 in a longi- 
tudinal direction. The aperture 58 is considered a relief 



aperture because it allows the material of the expansion 
member 38 to flex without exceeding its elastic limit. For 
instance, the expansion member 38 preferably provides hard 
sides which are hinged outward in an elastic deformation of 
the expansion member and are wedged against the sides of 
the pipe into which the locking cap is inserted. Due to the 
elastic springing action of the plug portion's expansion 
member and its hard side surfaces, the expanded plug 
portion provides an advantageously non-deforming locking 
element. Accordingly, the amount of material removed by 
the relief aperture 58 or the overall size of the relief aperture 
58 is partially dependent upon the modulus of the material 
selected for the expansion member 38. Additionally, the 
relief aperture 58 is advantageously arcuate in shape (i.e., 
similar to a slot) to better distribute bending stresses 
throughout the material of the expansion member 38. The 
illustrated relief aperture or opening 58 comprises three 
holes having overlapping edges; however, a variety of other 
configurations (i.e., smooth milled slot, hole, etc.) may also 
be used. 

[0042] As best illustrated in FIG. 4, the expansion mem- 
ber 38 also comprises a pair of holes 60, 62. The first hole 
60 is used with a threaded fastener 64 to connect the 
expansion member 38 to the faceplate 32. As will be 
recognized by those of skill in the art, the first hole 60 may 
be arranged substantially anywhere within the expansion 
member 38 which allows the threaded fastener 64 to pass 
therethrough and fasten the face plate 32 to the expansion 
member 38. The hole 60 may then be filled with epoxy to 
seal the forward portion of the hole for protection from the 
elements and tampering. Moreover, if the faceplate 32 is 
attached to the expansion member 38 is another manner (i.e. 
welded in a manner that still allows the expansion member 
38 to flex) the first hole 60 may be removed. 

[0043] The second hole 62, however, provides a channel 
66 in which the spreader member 40 translates. The second 
hole 62 is positioned along the interstitial slot 56. As will be 
recognized by those of skill in the art, the closer to the side 
surface 48 (i.e., the circumference) that the second hole 62 
is positioned along the interstitial slot 56, the less leverage 
is required to spread the expansion member 38. However, as 
will also be recognized, a sufficient thickness of material 
should remain between the second hole 62 and the side 
surface 48 to reduce the likelihood of failure through the side 
surface 48. The maximum diameter of the second hole 62 
desirably ranges from about 0.5 inch to about 0.75 inch. 

[0044] The second hole 62, because it provides a spreader 
member channel 66, may have a tapered surface 68 extend- 
ing in either longitudinal direction. It should be appreciated, 
however, that a tapered spreader member 40 could travel 
into a non-tapered channel and achieve a similar effect or 
vice versa. In other words, the wide end of the second hole 
62 can be arranged at either the front surface 44 or the rear 
surface 46 of the expansion member 38. However, the 
arrangement of the components preferably results in a 
loosening counterclockwise rotation of the actuator bolt 28 
and a tightening clockwise rotation of the actuator bolt 28 
such that the locking cap substantially conforms to stan- 
dardized fastening arrangements. In the illustrated embodi- 
ment, the channel 66 tapers from a rear diameter of about 
0.75 inch to a forward diameter of about 0.40 inch. These 
dimensions are illustrative only and may vary depending 
upon the application and materials selected. The taper is 
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desirably configured to allow the necessary outward expan- 
sion with the amount of travel provided for the spreader 
member 40. In other words, the taper desirably allows the 
necessary expansion of the expansion member 38 when the 
spreader member 40 passes from a first position to a second 
position within the channel 66. 

[0045] With continued reference now to FIG. 3, a 
spreader member 40 and an actuator mechanism 70 will now 
be described in detail. As described above, the spreader 
member 40 translates within the channel 66 under the 
control of the actuator mechanism 70 to effect expansion and 
contraction of the expansion member 38. This controlled 
translation affords positive control of the expansion and 
contraction of the expansion member 38. Accordingly, pre- 
ferred materials for the spreader member 40 generally 
include such materials which will not substantially gall or 
corrode within the channel 66. Accordingly, the presently 
preferred material for the spreader member 40 is a hard, 
polished metal. For instance, the material may be a case 
hardened steel having a cadmium coating to reduce galvanic 
corrosion. Specifically, the steel may be case hardened by 
carborizing and then may be baked with a Cad II type 
coating. 

[0046] The spreader member 40 advantageously has a 
tapered or sloping surface 72, or a flat surface that cooper- 
ates with the tapered or sloping surface 68 of the channel 66. 
As described above, the interacting surfaces 68, 72 result in 
the expansion or contraction of the expansion member 38 
about the interstitial slot 56 when the bolt 28 is rotated. The 
presently preferred spreader member 40 is frusta conical 
(i.e., the base portion of a cone). As such, the frusta-conical 
spreader member 40 may be drawn through the tapered 
spreader member channel 66 defined by the second hole 62 
to open the expansion member 38. As explained above, the 
inclination angles of both the second hole 62 and the 
spreader member 40 are partially dependent upon the 
amount of expansion desired and the length of the second 
hole 62 (which may be, in turn, dependent upon the overall 
length of the plug portion 30 or expansion member 38). In 
the illustrated embodiment, the inclination angle of the 
spreader member 40 is about 5 degrees from perpendicular 
to its base. 

[0047] The illustrated spreader member 40 is moved along 
the spreader member channel 66 by the actuator mechanism 
70. The actuator mechanism 70 may take a number of forms; 
however, the illustrated actuator mechanism 70 acts as a 
worm and follower actuator. Specifically, the spreader mem- 
ber 40 has a longitudinally extending threaded through hole 
74 and a substantially axially extending orienting pin 76. 
The illustrated orienting pin 76 extends substantially normal 
to the longitudinal axis of the locking cap 20 and is sized to 
allow free travel within the interstitial slot 56 while also 
limiting the free rotation of the spreader member 40 relative 
to the expansion member 38. The orienting pin 76 may be 
any suitable member such as, for instance but without 
limitation, a roll-pin, a dowel pin or a raised surface or 
flange. Additionally, the material selection is dependent 
upon strength and corrosion properties as discussed above. 
In the illustrated embodiment, the orienting pin is a 0.125 
inch diameter stainless steel dowel that is press fit into the 
spreader member 40 about 0.17 inch deep. Other mounting 
arrangements, of course, are well within the knowledge of 
those having ordinary skill in the relevant art. 



[0048] The through hole 74 of the spreader member 40 is 
sized to accommodate the actuator bolt 28 which has suf- 
ficient strength to reduce the likelihood of failure during 
spreader member motion. The bolt size may range from 
about #10 to about 0.5 inch, but is about 0.375 inch in the 
presently preferred embodiment. Additionally, the pitch of 
the threads may be between about 32 threads per inch and 
about 13 threads per inch, but the presently preferred pitch 
is about 16 threads per inch. At this pitch, when combined 
with the preferred inclination angles, the locking cap 20 may 
be locked into an opening 24 with about three turns of the 
actuator bolt 28. It is also anticipated that the locking cap 20 
may be locked into an opening with more or less than three 
turns of the actuator bolt 28. 

[0049] With continued reference to FIG. 3A, a head 
portion 78 of the bolt 28 is preferably received in a recess 80 
in the face plate 32 while a shank 82 of the bolt 28 preferably 
extends through the face plate 32, the second hole 62 of the 
expansion member 38, the threaded through hole 74 of the 
spreader member 40 and a washer/nut combination 84. 
Desirably, the washer/nut combination 84 includes a nylon 
washer 85 to reduce friction between the combination of a 
stainless steel washer 87 and a lock nut 89 and the back 
surface 46 of the expansion member 38. Advantageously, the 
lock nut 89 is configured to intentionally cross-thread onto 
the bolt 28 and, thereby, become permanently attached to the 
bolt 28. As will be recognized by those of ordinary skill in 
the art, an adhesive coating may also be used to reduce the 
likelihood of any other type of nut 89 working free of the 
actuator bolt 28. 

[0050] As introduced above, the expansion member 38 is 
preferably attached to the faceplate 32. The faceplate 32 may 
be manufactured from a variety of materials. For instance, 
the faceplate 32 may be manufactured from hardened poly- 
mers, plastics, and a variety of metals. Preferably, the 
faceplate 32 is manufactured from anodized aluminum, 
brass, chrome-plated brass or case-hardened steel coated 
with cadmium. Even more preferably, the faceplate 32 is 
manufactured from anodized aluminum, brass or a chrome 
plated brass. In this manner, a variety of surface finishes may 
be provided to coordinate with color and accent themes of a 
highly visible public region of a building. 

[0051] With reference now to FIG. 4, the faceplate 32, in 
addition to being decorative and capable of receiving vari- 
ous finishes and colors, protects the inner workings of the 
locking cap 20. The faceplate 32 generally has a front 
surface 86 and a back surface 88. In some configurations, the 
faceplate 32 may have an exposed side surface 90 when 
installed. For instance, the face plate 32 may take on any of 
a variety of shapes, including, but not limited to, conical, 
cylindrical, spherical, hemispherical, or any of a number of 
more complex configurations. In the illustrated embodiment, 
the faceplate 32 is substantially cylindrical with a chamfered 
forward edge 92. Importantly, the cylindrical side surface 90 
has a short length such that standard tools (i.e., channel 
locks) may not obtain a sufficient grip on the face plate 32 
to turn the locking cap 20 when locked into place. The 
chamfered edge 92 of the presently preferred face plate 32 
allows the exposed thickness of the face plate 32 to be 
greater than the cylindrical portion described above. Gen- 
erally, the exposed thickness varies from about 0.30 inch to 
about 0.60 inch while in a preferred embodiment, the 
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exposed thickness is about 0.50 inch with only about 0.20 
inch of that thickness having a cylindrical sidewall. 

[0052] The faceplate 32 also has at least one pin 94 that 
extends forward from the front surface 86 of the faceplate 
32. The pin or pins 94 allow gloved personnel to effectively 
grip the locking cap 20 to remove the locking cap 20 in all 
weather conditions and during extreme heat such as that 
encountered due fires. Additionally, where the locking cap 
20 has been painted over or corroded, the pins 94 allow a 
specially designed key handle 96 (see FIG. 3), disclosed in 
more detail below, to engage the locking cap 20 for breaking 
the paint or corrosion seal. Specifically, the front surface 86 
of the faceplate 32 may have a triangulated pattern of three 
or more pins 94 to form a gripping surface. More preferably, 
two pins 94 may span a portion of the front surface 86 
diameter. 

[0053] Advantageously, the pins 94 are also sized and 
configured to reduce tampering. Specifically, the pins 94 
may be intentionally low profile to reduce the likelihood that 
a standard breaker bar may be placed between them to create 
leverage for turning the locking cap 20. The pins 94 may 
also have a tapered tip 98 such that tampering attempts are 
further thwarted. In the illustrated embodiment, the pins 94 
have cylindrical bodies which are press-fit from the back 88 
surface of the face plate 32 and which extend between about 
0.20 inch to about 0.30 inch above the front surface 86 of the 
face plate 32. Preferably, the cylindrical portions (i.e., that 
below the tapered tips 98) extend about 0.16 inch above the 
front surface 86 of the faceplate 32. The tapered regions 98 
of the illustrated pins 94 then extend an additional length 
which is preferably between about 0.08 inch and about 0.15 
inch, more preferably about 0.10 inch. 
[0054] In one embodiment, a chain stay (not shown) may 
be attached to the front surface 86 of the faceplate 32 using 
an acorn nut (not shown) on the threaded fastener 64 that 
extends through the first hole 60. The chain stay allows the 
locking cap 20 to be chained to the standpipe 22 or other 
location such that it is not easily misplaced when removed. 
As will be recognized by those of skill in the art, the chain 
stay or chain may also be attached in a variety of other 
well-known manners. 

[0055] As described above and illustrated in FIG. 5, the 
locking cap 20 is desirably used with the key 26. With 
reference now to FIGS. 5 and 6, the key 26 will be 
described in detail. The key 26 has a key head 100 that 
extends from the handle portion 96. The handle portion 96 
may have various configurations. For instance, the handle 
portion 96 may be cylindrical, rectangular in cross-section, 
or any other suitable configuration. The handle portion 96 
preferably is shaped in a "T" having a narrow arm portion 
102 extending from the key head 100 and terminating in a 
cross-member portion 104. Additionally, the handle portion 
96 is preferably formed from 10-gauge cadmium plated 
steel. The material selected need only be capable of with- 
standing sufficient bending moments to allow the tightening 
of the locking mechanism 36. However, the material may be 
coated for aesthetic reasons or otherwise treated to achieve 
the desired material characteristics. 

[0056] The narrow arm portion 102 preferably has a width 
that allows the arm to bend when the locking cap 20 is 
sufficiently tightened into position to reduce the likelihood 
of over-tightening the locking mechanism 36. For instance, 



when the key 26 is over-torqued, the narrow arm portion 102 
may begin to assume a permanently set spiral bend configu- 
ration. By deforming in such a manner, the key 26 provides 
a mechanism for protecting the locking cap and pipe as well 
as indicates to the user that the bolt is being over-torqued. 
For instance, the key may withstand torques between about 
40 inch-pounds and about 140 inch-pounds. Preferably, the 
key may withstand between about 90 inch-pounds and about 
125 inch-pounds. Even more preferably, the key may with- 
stand about 100 inch-pounds. The illustrated narrow arm 
portion 102 has a width of between about 0.75 inch and 
about 1.0 inch. Preferably, the width is about 0.875 inch. 
[0057] The cross-member portion 104 preferably accom- 
modates the pins 94 of the faceplate 32. Specifically, the 
cross-member portion 104 may have sufficient width to 
allow the cross member portion 104 to span and receive the 
pins 94 in a set of complementary holes 106. In this manner, 
the cross-member portion 104 and the balance of the key 26 
may act as a breaker if the locking cap 20 cannot be removed 
by hand. Thus, the key 26 both unlocks the locking cap 20 
and allows emergency removal if the locking cap 20 is stuck 
or jammed in position within the opening 24. Accordingly, 
the number of tools necessary to remove the locking cap 20 
under most operating conditions is reduced to one. 
[0058] A snapping ring (not shown) may also be attached 
to the key 26 in any suitable manner. The snapping ring 
attaching flange 108 is preferably arranged along one side of 
the narrow arm portion 102 and is more preferably arranged 
such that the lengths of the key 26 extending on either side 
of the attachment point are balanced for weight. The snap- 
ping ring attaching flange 108 accommodates a snapping 
ring that allows emergency response teams or service tech- 
nicians to snap the key 26 onto turn-out gear so the key 26 
is less likely to be lost following use. 

[0059] The key head 100 is sized and configured to engage 
with the actuator bolt head 78 that forms a part of the 
actuator mechanism 70. Because the actuator bolt 28 is 
turned by its head 78, the complementary key head 78 acts 
as a driver by enabling one to engage the actuator bolt head 
78 with the key head 100 (i.e., similar to a lug and socket) 
and to then turn the actuator bolt 28 with the key 26. As 
described in detail above, turning the actuator bolt 28 
enables one to selectively lock and unlock the locking cap 
20. It is understood that a threaded fastener such as the 
actuator bolt 28 may also be inserted from the other end and, 
accordingly, the key head 100 would have to interact with a 
different member (i.e., a nut) to provide the necessary 
engagement. 

[0060] With reference to FIGS. 7 and 8, the key head 100 
and the bolt head 78 may be configured with any of a number 
of engaging structures 110, 112. As is known, one of the two 
heads may have a male portion 100 and the other head may 
have a female portion 112, or the key head 100 and the bolt 
head 78 may have an interlocking hermaphroditic configu- 
ration that allows the two to engage without requiring 
singularly male or female members (i.e., opposing shoulders 
which extend across half of each). In the illustrated embodi- 
ment, the key head 100 has a male pattern 110 while the bolt 
head 78 has a complementary female pattern 112. Of course, 
these patterns may also be reversed. 

[0061] The general pattern used may be any suitable 
pattern, including an arrangement of various pins and cor- 
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responding holes. For instance, a three, four, five or eight- 
sided pattern may be employed. Because the locking cap 20 
is desirably rapidly removed, sometimes by anxious emer- 
gency personnel, the pattern is desirably repeating such that 
the key head 100 will easily engage the bolt head 78 in a 
variety of orientations. Moreover, a locator pin 114 may be 
centrally arranged to aid in proper location of the key head 
on the bolt head. Thus, a recess 116 the key head will seat 
upon the locator pin 114 for rotation until the patterns 110, 
112 drop into engagement. As will be appreciated, the 
locator pin 114 may also be provided on the key 26 and 
cooperate with a recess in the bolt head 78. 

[0062] Due to the unsecured service environments in 
which the locking cap 20 is likely to be used, a pattern 
having an odd number of sides is presently preferred. Such 
patterns appear more difficult to fabricate and reduce the 
likelihood of tampering by temporary tooling. Thus, the 
likelihood of unauthorized removal of the locking cap 20 
may be decreased by utilizing an odd number of sides. More 
preferably, the pattern will use a number of non-straight 
lines. Such lines make the pattern even more difficult to 
duplicate ad hoc or to otherwise counterfeit. In the illustrated 
embodiment, one of many seven sided cloverleaf designs is 
implemented; however, as will be recognized, any of a 
number of other shapes and configurations is also available. 
The illustrated cloverleaf features a pattern which repeats 
about every 50° and, therefore, the key 26 may only need to 
turnabout 25° in either direction relative to the bolt 28 before 
engagement occurs between the two members 78, 100. 

[0063] A bolt head pattern groove 118 is preferably inset 
within the actuator bolt head 78 to a depth sufficient to allow 
the key 26 to generate sufficient torque to turn the actuator 
bolt 28 even if the groove 118 is more than half full of ice, 
debris or the like. More preferably, the bolt head pattern 
groove 118 is between about 0.05 inch and about 0.06 inch 
deep. As will be recognized by those of skill in the art, the 
bolt head pattern groove 118 may also have a variable depth 
that is not consistent throughout the pattern groove. For 
instance, the pattern groove 118 may have alternative peaks 
and valleys that allow for increased engagement between the 
key 26 and the actuator bolt 28. 

[0064] As will be recognized, the head pattern groove 118 
also has a groove width. Preferably, the groove width is 
sufficient to allow a cleaning stylus or pick to travel therein 
for cleaning and maintenance. Thus, if the pattern groove 
118 becomes filled with ice, debris or the like, the pattern 
groove 118 can be sufficiently cleaned to allow the key 26 
to get a bite on the bolt head 78. Preferably, the groove width 
is between about 0.04 inch and about 0.08 inch. More 
preferably,, the groove width is about 0.055 inch. 

[0065] With reference to FIG. 7, the key head pattern 
ridge 120 is advantageously sized and configured to comple- 
ment the bolt head pattern groove 118. Moreover, the ridge 
120 may be press forged from a tool steel blank or otherwise 
formed by methods well known to those of skill in the art. 
It is understood that the actual ridge 120 may be formed on 
an insert that is connected in any suitable manner to the 
balance of the key 26. Where multiple locking caps are 
likely to be used, the key head 78 may be formed of a harder 
material such that the key head pattern 120 is less likely to 
deform than the bolt head pattern 118. However, in instances 
where a single locking cap is likely to be found, the bolt head 



pattern 118 may be formed of a harder material such that the 
locking mechanism 36 of the sole locking cap is not dam- 
aged and the associated single opening 24 rendered inoper- 
able until the locking cap is damaged or destroyed for 
removal. 

[0066] With reference to FIGS. 6 and 8, the illustrated 
key head ridge 120 is protected by a shoulder wall 122. The 
shoulder wall 120 is preferably sized to encase the tip of the 
key 26. Thus, if the key 26 is dropped or otherwise impacted, 
the key head pattern ridge 120 is unlikely to be harmed. The 
recess 80 within the face plate 32 is preferably sized to 
accommodate the shoulder wall 122 and may be configured 
to use the shoulder wall 122 as a guide to direct the key head 
78 into alignment with the locking cap locking mechanism 
36 (FIG. 2). As will be recognized by those of skill in the 
art, the shoulder wall height relative to the ridge height may 
be varied as desired. Indeed, the shoulder wall may also be 
eliminated in some locking cap and key configurations. 
[0067] While one presently preferred embodiment having 
features, aspects and advantages in accordance with the 
present invention has been depicted and described in detail, 
a variety of other locking cap configurations are also envi- 
sioned. For instance, an externally threaded pipe opening 24 
may receive a locking cap with internal threads. In such a 
configuration, an expansion member 38 may work from 
within the pipe opening 24 to pinch the pipe wall between 
an external cap lip and the expansion member 38. Moreover, 
a locking finger cam may also be provided which is rotated 
through use of the actuator bolt 28. For instance, as the 
actuator bolt 28 turns, the locking finger cam may rotate and 
effectively expand outward as the cam surface undulates 
about the axis of rotation. Such outward expansion may 
allow the locking finger cam to engage an inner pipe surface, 
an inner thread, or a projection specially designed for such 
an interconnection. 

[0068] As will be apparent to those of ordinary skill in the 
art, various other configurations of locking caps are possible 
which use the broad concept of a locking cap which is 
secured to a pipe end using a keyed lock actuator member. 
Accordingly, although the present invention has been 
described in terms of a certain preferred embodiment, other 
embodiments apparent to those of ordinary skill in the art, 
including embodiments that do not provide all of the ben- 
efits, aspects and features set forth herein, are also consid- 
ered to be within the scope of the present invention. Thus, 
the scope of the present invention is intended to be defined 
only by the claims that follow. 

What is claimed is: 

1. A locking cap for a pipe end, the locking cap compris- 
ing a face plate and a plug portion, the face plate having a 
front surface and a rear surface, the plug portion having a 
front surface, a rear surface and a side surface, a slot 
extending longitudinally between the front surface and the 
rear surface and radially between the side surface and a relief 
opening defined within the plug portion, a channel defined 
through the plug portion along the slot, the plug portion 
connected to the face plate with the rear surface of the face 
plate arranged to substantially face the front surface of the 
plug portion, the plug portion sized and configured to be 
received by the pipe end with the side surface of the plug 
portion having a surface area generally coextensive with an 
inner contacted surface of the pipe end, the channel receiv- 



US 2004/0168488 Al 



8 



Sep. 2, 2004 



ing a longitudinally translatable spreader member wherein at 
least one surface of the spreader member or the channel is 
tapered such that the spreader member and the channel 
cooperate to expand and retract the plug portion. 

2. The locking cap of claim 1 further comprising an 
actuator mechanism, the actuator mechanism having an 
actuator shaft which extends through the channel and is 
engaged with the spreader member such that as the actuator 
shaft rotates within the channel the spreader member trans- 
lates within the channel. 

3. The locking cap of claim 2, wherein the actuator shaft 
has an actuator head portion, the actuator head portion being 
selectively engageable with a key head portion such that the 
key head portion selectively causes the actuator to rotate. 

4. The locking cap of claim 3, wherein the actuator head 
portion has a female pattern and the key head portion has a 
male pattern that is complementary to the female pattern. 

5. The locking cap of claim 4, wherein the female pattern 
is a cloverleaf consisting of seven apexes and eight wavy 
grooves interconnecting the seven apexes. 

6. The locking cap of claim 4, wherein the female pattern 
comprises at least five apexes. 

7. The locking cap of claim 1, wherein the plug portion is 
formed from brass. 

8. A locking cap for an opening, the locking cap com- 
prising a cap body, the cap body having an elastic expansion 
member and a spreader member, the elastic expansion 
member and the spreader member having a sloping interface 
such that relative axial movement of the expansion member 
and the spreader member result in radial displacement of at 
least a portion of the expansion member when under a 
biasing force from the spreader member such that the 
expansion member is urged into factional interlock with an 
inner surface of the opening. 

9. The locking cap for a pipe end of claim 8 further 
comprising an actuator mechanism connected to either the 
expansion member or the spreader member. 

10. The locking cap for a pipe end of claim 8 further 
comprising an actuator mechanism connected to the 
spreader member. 

11. The locking cap for a pipe end of claim 10, wherein 
the actuator mechanism comprises a worm and follower 
actuator with the spreader member forming a follower 
portion. 

12. The locking cap for a pipe end of claim 10, wherein 
the actuator mechanism comprises a selectively intermesh- 
ing actuator shaft and key arrangement. 

13. The locking cap for a pipe end of claim 12 wherein the 
selectively intermeshing actuator shaft and key arrangement 
comprises a substantially male pattern arranged on one of 
the actuator shaft or the key and a substantially female 
pattern arranged on the other of the actuator shaft or the key. 

14. The locking cap for a pipe end of claim 10 further 
comprising an externally threaded surface extending sub- 
stantially entirely around the expansion member configured 
to engage with an internally threaded surface of the pipe end. 

15. A locking cap for a pipe end comprising a face plate, 
the face plate having a front surface and at least two pins 
projecting from the front surface, the face plate having a 
back surface and being connected to a plug portion such that 
the back surface of the face plate is proximate a surface of 
the plug portion, at least a portion of the plug portion being 



capable of selective expansion and contraction to create a 
frictional interlock between the locking cap and the pipe 
end. 

16. The locking cap for a pipe end of claim 15 wherein the 
pins are selectively engageable by a key element for effect- 
ing leveraged rotation of the locking cap relative to the pipe 

17. The locking cap for a pipe end of claim 16, wherein 
two pins each have center lines and the centerlines are 
positioned a first distance apart, and wherein the key element 
further comprises a handle having at least two holes which 
are the first distance apart on center. 

18. A lockable closure for an open end of a tubular 
element, the closure comprising a radially expanding mem- 
ber and an actuator shaft, the actuator shaft having a first end 
and a second end, the first end of the actuator shaft having 
a keyed configuration, the second end of the shaft extending 
through the closure into the tubular element, the actuator 
shaft being rotatable relative to the closure and being 
connected to the radially expanding member such that 
rotation of the actuator shaft in one direction effects gener- 
ally outward movement of the radially expanding member 
and rotation of the actuator shaft in the other direction effects 
generally inward movement of the radially expanding mem- 
ber. 

19. The lockable closure of claim 18, wherein the keyed 
configuration comprises at least seven sides and corresponds 
to a keyed configuration of an associated key. 

20. The lockable closure of claim 19, wherein the lockable 
closure is engaged within open end of the tubular element 
through interlocking threads on a side surface of the lock- 
able closure and within the open end of the tubular element. 

21. A locking cap for closing an open end of a pipe that 
has a threaded inner surface, the locking cap comprising a 
generally cylindrical body having a threaded outer surface 
which is configured to engage the threaded inner surface of 
the pipe, the body being elastically deformable between a 
first diameter in which the body may be inserted into or 
removed from the open end, and a second diameter in which 
the body is frictionally locked within the pipe end, and a 
spreader assembly, including a bolt, coupled to the body 
such that rotation of the bolt causes the body to elastically 
deform between the first and second diameters. 

22. The locking cap of claim 21, wherein the first diameter 
is sized such that the body can be inserted or removed from 
the open end without rotation. 

23. The locking cap of claim 21, wherein about three full 
rotations of the bolt causes the body to elastically deform 
between the first and second diameters. 

24. A locking cap key for locking and unlocking a locking 
cap, the key comprising a head and a handle, the head 
selectively engageable with a related structure on the lock- 
ing cap and the handle being configured to plastically 
deform when a level of torque exceeds a predetermined level 
of torque. 

25. The locking cap key of claim 24, wherein the prede- 
termined-level of torque exceeds that required to lock the 
locking cap in position. 

26. The locking cap key of claim 24, wherein the key 
assumes a permanently set spiral twist as a result of the 
plastic deformation. 

27. The locking cap key of claim 24, wherein the head has 
a raised pattern disposed on a distal tip of the head. 
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28. The locking cap key of claim 27, wherein the related 
structure on the locking cap includes a recessed pattern that 
is complementary to the raised pattern. 

29. The locking cap key of claim 24, wherein the handle 
includes a hanging ring. 



30. The locking cap key of claim 24, wherein the key has 
a generally T shaped configuration comprising a narrow arm 
portion and a cross-member, the cross-member having at 
least one hole disposed therein. 
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[57] ABSTRACT 
A pipe fastening device including a split sleeve main 
tubular body with an upper and a lower internal tapered 
surface. A lower fixing member at the end of the pipe 
having a frusto-conically shaped body matching the 
lower tapered inner surface of the tubular body. An 
upper movable member also having a frusto-conically 
shaped body matching the upper inner tapered surface 
at the top of the tubular body. A bolt from an installa- 
tion member passes through the fixing member and is 
fixed in the movable member so that tightening of the 
bolt draws the movable member toward the fixing 
member. The tapered surfaces cause the tubular body 
sleeve to expand for securing the tubular body in the 
pipe. The fixing member and the movable member have 
protuberant parts received in the groove of the split 
sleeve tubular body. 

8 Claims, 8 Drawing Sheets 
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STABILIZED PIPF FASTFMFP TT«TMr B f l0W the C ° llar ' there is a lower side ta P ered 

STABILIZE^P^AS™rusING AN sur f ace that tapers thinner, i.e. it has a progressively 

uataindabw!, bULOXh. larger mternal diameter, toward the bottom end of the 

BACKGROUND OF THE INVENTION 5 tT ^ ^ ^ ^ * "? Up . P f Side 

D surface which also tapers thinner, i.e. it has a progres- 

This invention relates to a fastening structure for sively larger internal diameter, toward the upper end of 

fastening a pipe to another element. the sleeve. A flange below the pipe supports the termi- 

FIG. 8 hereof shows a fastening structure for a stand nal face of the installation end of the pipe An outer 

that supports something like a sign or a panel board, to peripheral tapered surface slides on the upper tapered 
S X ^ le '. In FIG ; «' f. board ' etc. is mstalled on "> surface of the split collar as it is formed iniegrau/with 

a pipe 91. There is an installation member 92 for the base the aforesaid flange part. 

b °A elective bush 95, which is approximately tubu- wht^S^ZS'T" TT' * T*, b ° dy P f 

lar in shape, is inserted into the instaZion end 93 of the ^ ! ? " ° f 3 ° f a 
pipe 91. The connective bush 95 has a ckcumferen >5 15 ^^^^* t ^^ fOTa ^ te T8 bolt 

groove96arounditsouterperipheralsurface.Thebush 'fT ^1 of the /f tening 

is fastened to the pipe 91 when the pipe 91 is caulked f ° f * hepltch dlameter ° f inner 

around the direction of the groove 96 from outside the l0Wet Surface of sleeve ' 711656 surfaces slide 

pipe 91. * over each other 311(1 engage as the fastening member 
An installation hole 97 for the pipe 91 is formed 20 moves mto the sleeve from below. A protuberant part at 

through the installation member 92, and the pipe 91 is the ta P ered surface engages the cut groove in the split 

fastened integrally to the installation member 92 by a coUar m the sleeve of the fastening member which pre- 

tightening screw 94 which is inserted from the reverse vents relative rotation. 

side of the installation member 92 and is screwed into A mova ble member comprises a main body part 

the screw hole 98 of the connective bush 95. 25 which is also in the shape of a frustum of a cone with an 

The pipe 91 and the connective bush 95 are fastened outer peripheral surface that has a pitch angle and diam- 

at several caulking locations 99. Its maintenance and eter of the inner upper tapered surface of the sleeve, 

fastening are carried out only at several locations on the These surfaces slide over each other and engage as the 

pipe. This has produced a problem in that a strong moving member moves into the sleeve from above, 

holding force is difficult to obtain. This causes a lack of 30 There is another protuberant part which engages in the 

durability against the weight of the board, etc. that is cut groove of the split collar in the sleeve to prevent 

held on the pipe, so that the pipe becomes unsteady. relative rotation. The movable member has a screw 

Further, m such a structure, the inner diameter of the hole for receiving the threaded tightening bolt 

pipe and the outer diameter of the connective bush are A fastening means, e.g. a tightenable bolt, is operated 

the same Ttos makes rt necessary to prepare connective 35 to draw the movable member in the pipe toward the 

bushes that correspond to the inner diameters of and in fastening member at the end of the cine This Dresses the 

difticulttocopewithsuch^ors. « p^t^ 

SUMMARY OF THE INVENTION BRffiF DESCRIPTION OF THE DRAWINGS 
An object of the invention is to provide a pipe fasten- mn , ■ „„ „ , , , 
ing device which is capable of securely fastening a pipe f T 1 • 1 " ex P loded perspective view of a pme 
to an installation member with a high holding force 45 deV1Ce accordm S to the invention. 
Even when the inner diameters of the pipes to be fas- -J 2 1S a cross sectlon through the device showing 
tened are different, the pipe fastening device of the a V £t fs f ened by the device - 
invention is capable of securely fastening the pipe to an . a slde of the ^Re- 
installation member by using the same device. The in- G- 4 K 3X1 ex P lod ed view thereof with the parts 
vention provides a pipe fastening device having a high 50 ^P^^ed- 

holding strength which is capable of firmly fastening . G- 5 IS a cross section thereof showing the state in 

the pipe, even for a long period of time, and which is wm ck the forces acting on the device, 

capable of firmly fastening the pipe to an installation FIG - 6 is a cross section thereof showing another 

member through the same fastening device even where state of the device according to the invention, 

the inner diameters of the pipe to be installed may be 55 FIG - 7 ^ a cross section showing still another exam- 

'«fa~»'-.» pie of the invention. 



The invention relates to a pipe fastening device for FIG - 8 * cr °ss section of the essential part showing a 
fastening to the installation end part of a pipe by a tight- normal prior art pipe fastening structure, 
ening bolt that is inserted into the fastening device from „^ „ 

the installation hole of the installation member SereS 60 DESCRIPTION OF THE PREFERRED 
a main tubular body or sleeve which is inserted into the EMBODIMENT 
pipe interior near the installation end of the pipe. The As shown in FIGS. 1 through 4, the pipe fastening 
sleeve is split at a groove formed along the length direc- device 10 according to the invention comprises a longi- ' 
tion of the mam tubular body sleeve. The groove both tudinally split sleeve or main tubular body 20 a fasten- 
serves an orienting function, described below, and ena- 65 ing member 30 at the end of the pipe and a movable 
bles the sleeve to be spread for clamping. On the inner member 40 inside the pipe at the top of the sleeve The 
surface side of the main tubular body sleeve, there is a device is installed at and inside the installation end 51 of 
split collar toward the middle of the length of the a pipe 50 ^anon ena oi 
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The split sleeve 20 comprises a main tubular body 21 from rotating along with the rotation of the tightening 

which is approximately tubular in shape. It is split in its bolt 70. 

longitudinal direction by a cut groove 22 formed over A stopper 38 is provided in the fastening member 30. 

the height of the body 21. The body includes a radially The stopper 38 comprises a known screw or the like and 

thickened collar 23 whose longitudinally central part is 5 is screwed into a screw hole 39 of the fastening member 

formed thicker, i.e. of smaller inner diameter on the 30 through a through hole 49 that has been placed in the 

inner surface of the main tubular body 21. The interior movable member 40 alongside a screw hole 43 for the 

surface of the body 21 includes an inner upper conically tightening bolt of the movable member 40. 

tapered surface 24, which tapers to a gradually larger With the above construction, even when the tighten- 

inner diameter, from the thick collar at the center 10 ing bolt 70 has been removed, the split sleeve 20 and the 

toward the upper end 21a of the body 21 and a lower movable member 40 are prevented from dropping from 

conically tapered surface 25 which also tapers to a grad- the fastening member 30 into the pipe 50 as can be un- 

ually larger inner diameter from the thick collar at the derstood from FIG. 4. 

center toward the bottom end 216 of the body 21. As is shown in FIG. 2, the device 10 is installed at the 

This split tubular body 20 is inserted into the interior 15 installation part 51 of the pipe 50 when the fastening 

of the pipe in the neighborhood of the installation end member 30 is on the installation part 51 and the movable 

51 of the pipe 50, and that end of the pipe is to then be member 40 is inserted into the interior of the pipe 50. 

fastened to the installation member 60. The pipe 50 with the device 10 is integrally fastened to 

The fastening member 30 placed toward the bottom the installation member 60 by screwing in a tightening 

of the main body 21 comprises a body 31 which is ap- bolt 70 which has been inserted from below from the 

proximately in the shape of a frustum of a cone. The installation hole 61 of such an installation member 60 as 

body 31 includes an outer peripheral, tapered surface 35 a base board, etc. into the screw hole 43 of the movable 

that slidingly contacts the inner lower tapered internal member 40 through the fixing member 30 of the device 

surface 25 of the split tubular body 20. The outer ta- 10. 

pered surface 35 has a pitch angle and diameter gener- The device is further explained with reference to 

ally corresponding to those features on the inner ta- FIG. 5. As the tightening bolt 70 is inserted into the 

pered surface 25. movable member 40 of the fastening device 10 and 

The body 31 includes a flange 32 which projects screwed in the direction A, the main body part 41 of the 

outward from the large diameter bottom 31<z end of the 3Q movable member 40 is drawn with the force Wl in the 

body 31. The flange 32 underlays and contacts and may direction of the thick collar 23 of the split sleeve 20. The 

be fastened to the installation end 51 of the pipe 50. cut groove 22 formed in the length direction of the split 

As can be better understood from FIG. 2, the body 31 sleeve 20 enables the sleeve 20 to be expanded radially 

has a longitudinal through hole 33 for through passage by the force exerted by the outer peripheral tapered 

of a tightening bolt 70. The hole 33 is formed approxi- 35 surface 44 of the movable member 40. This compresses 

mately in the center of the cone frustum. The body 31 the front tapered surface 24 of the split sleeve 20. 

includes a protuberant part 34, which is formed at one In addition, the force Wl also acts with the force W2 

location around the outer peripheral tapered surface 35, on the outer peripheral tapered surface 35 of the fasten- 

for engaging in the groove 22 in the sleeve 20. This ing member 30 that slidingly contacts the lower side 

determines the location of the fastening member 30 and tapered surface 25 of the split sleeve 20. 

facilitates the installation of the stopper 38, described The compressive forces Wl and W2 produce balanc- 

below, and prevents relative rotation of the bodies 21 ing forces W3 and W4 on the tapered surfaces 25, 24 of 

and 30. the sleeve 20 which contact the members 30 and 40 

The movable member 40 toward the top of the main slidingly. At the same time, they produce the compres- 

body 21 is installable inside the pipe 50. The member 40 45 sive forces W5 and W6. The stresses from the split 

comprises a body 41 which is also approximately in the sleeve 20 along the direction of the pipe 50 are indicated 

shape of a frustum of a cone. The outer peripheral sur- by an arrow mark in the Figure and are broken into the 

face of the main body 41 has a lower outer peripheral forces W7 and W8 that compress the fastening member 

tapered surface 44 which slidingly contacts the inner, 30 and the movable member 40 with respect the split 

upper side tapered surface 24 of the split sleeve 20. The 50 sleeve 20, thereby fastening the pipe 50 and the installa- 

body 41 has a pitch angle and diameter generally corre- tion member 60 integrally. 

sponding to those features on the inner tapered surface In other words, the forces Wl and W2 are widely 

24. dispersed in a uniform fashion over the various cooper- 

The cone shaped members 30 and 40 are oriented to ating tapered surfaces 24, 25, 35, 44 of the split sleeve 

taper narrower toward one another. The movable mem- 55 20, the fastening member 30 and the movable member 

ber 40 includes a screw threaded hole 43 through it that 40 which have been inserted into the installation end 

receives the tightening bolt 70 that has extended up part 51 of the pipe. This provides a high holding power 

from the fastening member 30. The hole 43 is formed for the pipe 50. 

approximately in the center of the body 41. The end of As seen from FIG. 6, it is possible to cause the mov- 
the body 41 is inserted into the top of the split body 21. 60 able member 40 to be inserted deeply into the split 
The body 41 also has a protuberant part 42 formed on sleeve 20 by increasing the tightening force applied on 
its peripheral tapered surface 44. The protuberant part the tightening bolt 70. This might be used, for example, 
42 engages the cut groove 22 of the split collar 20, like where a thin pipe 52 is fastened and to further expand 
the protuberant part 34 of the fastening member 30, and the exemplary split sleeve 20 by providing a larger 
orients the body 41. During the screwing of the tighten- 65 diameter part 44a of the outer peripheral tapered sw- 
ing bolt 70 into the movable member 40 and while the face 44. This makes it possible to cause the split sleeve 
bolt passes through the fastening member 30, the protu- 20 to tightly adhere to the inner surface of the pipe, 
berant part 42 also prevents the movable member 40 thereby securely fastening the sleeve. 
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FIG. 7 shows an example of how two pipes are con- 
nected by using a device according to this invention. 
There is a pipe 80. An angular pipe 81 serves as an 
installation member. There is a tightening bolt 82 and 
under its head there is a spring washer 83 above a flat 
washer 84. A bolt-passage hole is provided in the angu- 
lar pipe 81. 

As has been explained, the tightening force exerted 
by the tightening bolt is dispersed to the fastening mem- 
ber and to the split sleeve through the movable member. 10 
This makes it possible to firmly compress the inner 
surface of the pipe over a wide area. This provides a 
strong holding force on the installation member, en- 
abling the pipe to be securely fastened without becom- 
ing shaky. 15 

It is possible to increase or decrease the amount of the 
insertion of the movable member into the split sleeve by 
modifying the tightening length of the tightening bolt. 
This adjusts the amount of the radial opening of the split 
sleeve, which makes it possible to cause the split sleeve 20 
to press firmly to the inner wall of the pipe, thereby 
fastening the pipe to the installation member. 

Although the present invention has been described in 
relation to particular embodiments thereof, many other 
variations and modifications and other uses will become 25 
apparent to those skilled in the art. It is preferred, there- 
fore, that the present invention be limited not by the 
specific disclosure herein, but only by the appended 
claims. 

What is claimed is: 30 
1. A pipe fastening device for fastening an end of a 

pipe to an installation member, the fastening device 

comprising: 

a tubular sleeve split longitudinally and having an 
exterior size generally corresponding to the inte- 35 
rior of the pipe for being installed in the end of the 
pipe; the sleeve having a main tubular body; the 
main tubular body having a tubular inner surface 
including a lower tapered surface which increases 
in diameter downward along the tubular body and 40 
an upper tapered surface above the lower tapered 
surface which increases in diameter upward along 
the tubular body; 

a lower pipe fixing member at the lower end of the 
pipe and engagable with the installation member, 45 
and including a first outer peripheral tapered sur- 
face which is approximately the shape of a frustum 
of a cone generally corresponding in pitch angle 
and diameter to the inner lower tapered surface of 
the main tubular body and being slidable along the 50 
inner lower tapered surface; 

a movable member at the top part of the main body 
and including a respective second outer peripheral 
tapered surface which is approximately the shape 
of a frustum of a cone generally corresponding in 55 
pitch angle and diameter to the upper tapered sur- 



2. The pipe fastening device of claim 1, wherein the 
fastening means comprises a bolt with a head which 
engages the installation member to which the pipe is 
fastened and the bolt extending through the fixing mem- 

5 ber into the movable member and engaging the movable 
member such that tightening the bolt pulls the movable 
member toward the installation member. 

3. A pipe fastening device for fastening an end of a 
pipe to an installation member, the fastening device 



a tubular sleeve split longitudinally and having an 
exterior size generally corresponding to the inte- 
rior of the pipe for being installed in the end of the 
pipe; the sleeve having a main tubular body; the 
main tubular body having a tubular inner surface 
including a lower tapered surface which increases 
in diameter downward along the tubular body and 
an upper tapered surface above the lower tapered 
surface which increases in diameter upward along 
the tubular body; 
a lower pipe fixing member at the lower end of the 
pipe and engagable with the installation member, 
and including a first outer peripheral tapered sur- 
face which is approximately the shape of a frustum 
of a cone generally corresponding in pitch angle 
and diameter to the inner lower tapered surface of 
the main tubular body and being slidable along the 
inner lower tapered surface; 
a moveable member at the top part of the main body 
and including a respective second outer peripheral 
tapered surface which is approximately the shape 
of a frustum of a cone generally corresponding in 
pitch angle and diameter to the upper tapered sur- 
face of the main tubular body and installed in the 
main body and being slidable along the upper inner 
tapered surface; 
fastening means at the installation member and ex- 
tending to the fastening device for pulling the 
moveable member toward the installation member 
at the end of the pipe, for moving the lower fixing 
member and the upper moveable member securely 
against the inner tapered surfaces of the mam tubu- 
lar body to expand the main tubular body and to 
securely engage the tubular body with the interior 
of the pipe, the longitudinally split main tubular 
body defining a groove therealong; 
a first protuberant part on the fixing member for 
engaging in the groove in the main tubular body, 
for preventing relative rotation of the fixing mem- 
ber and the main tubular body; and 
a second protuberant part on the moveable member 
for engaging in the groove of the tubular body for 
preventing relative rotation of the moveable mem- 
ber with respect to the main tubular body. 
4. The pipe fastening device of claim 3, wherein the 
fastening means comprises a bolt which extends from 



face of the main tubular body and installed in the the installation member to which the pipe is fastened 
mam body and being slidable along the upper inner and the bolt extending through the fixing member into 
tapered surface; and the movable member and engaging the movable mem- 
iastemng means at the installation member and ex- 60 ber such that tightening the bolt pulls the movable 
tending to the fastening device for pulling the mov- member toward the installation member 
able member toward the installation member at the 5. The pipe fastening device of claim 3, further corn- 
end of the pipe, for moving the lower fixing mem- prising a fastening stopper for holding the fixing mem- 
ber and the upper movable member securely ber and movable member against total separation such 
against the inner tapered surfaces of the main tubu- 65 that after removal of the fastening means which draws 
lar body to expand the main tubular body and to the movable member toward the installation member 
securely engage the tubular body with the interior the fixing member and the movable member are still 
of the pipe. held ^ ^ tlley ^ not falJ apart from ^ main tufeu _ 



lar body, thereby enabling subsequent assembly of the 
pipe fastening device and the installation member. 

6. The pipe fastening device of claim 5, wherein the 
fastening stopper comprises a bolt extending between 
the fixing member and the movable member and being 5 
tightenable for holding them together. 

7. A pipe fastening device for fastening an end of a 
pipe to an installation member, the fastening device 



8. A pipe fastening device for fastening an end of a 
pipe to an installation member, the fastening device 



a tubular sleeve split longitudinally and having an 10 
exterior size generally corresponding to the inte- 
rior of the pipe for being installed in the end of the 
pipe; the sleeve having a main tubular body; the 
main tubular body having a tubular inner surface 
including a lower tapered surface which increases 15 
in diameter downward along the tubular body and 
an upper tapered surface above the lower tapered 
surface which increases in diameter upward along 
the tubular body; 

a lower pipe fixing member at the lower end of the 20 
pipe and engagable with the installation member, 
and including a first outer peripheral tapered sur- 
face which is approximately the shape of a frustum 
of a cone generally corresponding in pitch angle 
and diameter to the inner lower tapered surface of 25 
the main tubular body and being slidable along the 
inner lower tapered surface, the fixing member 
including a flange of a size to rest against the end of 
the pipe and also to rest on the installation member 
which fixes the fixing member at the end of the 30 
pipe; 

a moveable member at the top part of the main body 
and including a respective second outer peripheral 
tapered surface which is approximately the shape 
of a frustum of a cone generally corresponding in 35 
pitch angle and diameter to the upper tapered sur- 
face of the main tubular body and installed in the 
main body and being slidable along the Upper inner 
tapered surface; and 

fastening means at the installation member and ex- 40 
tending to the fastening device for pulling the 
moveable member toward the installation member 
at the end of the pipe, for moving the lower fixing 
member and the upper movable member securely 
against the inner tapered surfaces of the main tubu- 45 
lar body to expand the main tubular body and to 
securely engage the tubular body with the interior 
of the pipe. 



a tubular sleeve split longitudinally and having an 
exterior size generally corresponding to the inte- 
rior of the pipe for being installed in the end of the 
pipe; the sleeve having a main tubular body; the 
main tubular body having a tubular inner surface 
including a lower tapered surface which increases 
in diameter downward along the tubular body and 
an upper tapered surface above the lower tapered 
surface which increases in diameter upward along 
the tubular body; 

a lower pipe fixing member at the lower end of the 
pipe and engagable with the installation member, 
and including a first outer peripheral tapered sur- 
face which is approximately the shape of a frustum 
of a cone generally corresponding in pitch angle 
and diameter to.the inner lower tapered surface of 
the main tubular body and being slidable along the 
inner lower tapered surface; 

a moveable member at the top part of the main body 
and including a respective second outer peripheral 
tapered surface which is approximately the shape 
of a frustum of a cone generally corresponding in 
pitch angle and diameter to the upper tapered sur- 
face of the main tubular body and installed in the 
main body and being slidable along the upper inner 
tapered surface; 

fastening means at the installation member and ex- 
tending to the fastening device for pulling the 
moveable member toward the installation member 
at the end of the pipe, for moving the lower fixing 
member and the upper moveable member securely 
against the inner tapered surfaces of the main tubu- 
lar body to expand the main tubular body and to 
securely engage the tubular body with the interior 
of the pipe; and 

a fastening stopper for holding the fixing member and 
movable member against total separation such that 
after removal of the fastening means which draws 
the movable member toward the installation mem- 
ber, the fixing member and the movable member 
are still held so that they will not fall apart from the 
main tubular body, thereby enabling subsequent 
assembly of the pipe fastening device and the instal- 
lation member. 
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[57] ABSTRACT 
A fire hydrant cap and cover assembly which is pro- 
vided with a hydrant operating wrench therefor. The 
cap of the assembly has an interior threaded cap portion 
which attaches to the threaded portion of the hydrant 
water outlet discharge pipe. The exterior cover is rotat- 
ably attached to the cap (and rotates with respect 
thereto) through an annular groove on the cap, the 
groove engaging a ring bead fixed on the cover. A 
pentagonal shaped wrench is inserted into the pentago- 
nal shaped recessed portion in the cap by way of a 
circular opening in the exterior of the cover to engage 
the cap. Through rotation of the cap, its interior 
threaded portion can be unscrewed from the threaded 
hydrant water outlet discharge pipe to enable the re- 
moval of the cap and cover assembly. This arrangement 
prevents tampering with the hydrant water discharge 
pipe. The cap recessed portion is provided with a fluid 
drain and vent aperture communicating with the hy- 
drant valve and indication of leaking on the seat. 
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HYDRANT PROTECTIVE CAP AND COVER SUMMARY OF THE INVENTION 

STRUCTURE AND OPERATING WRENCH A fire hydrant serves a number of purposes. Its pri- 

THEREFOR mary function is to provide water for fighting fires and 

5 for public service equipment. A secondary function is to 

BACKGROUND OF THE INVENTION periodically flush water lines to eliminate sediment or 

1. Field of the Invention treatment chemicals from potable water supplies. To 
This invention relates to improvements in fire hy- allow firefighters and other authorized personnel access 

drants in particular for providing a tamper proof hy- to water and still limit unauthorized people from wast- 

drant arrangement. 10 ing water and possibly damaging hydrants or contami- 

2. Description of the Prior Art nating them, the hydrant manufacturing industry stan- 
It is known for instance, to provide for a fire hydrant dardized on a pentagon shaped projection on the top of 

which may not be operated by unauthorized persons tne hydrant to operate the hydrant valve, which is lo- 
and which can be operated only by use of a key mem- . fated below ground to prevent freezing. The same pro- 
ber, the hydrant being arranged so that the outlets there jection extends from the the caps that cover the hydrant 
are normally covered and can only be uncovered when discharge ports. Operation of a hydrant is simple in that 
the hydrant is unlocked and in particular the hydrant one tool ' s used to remove the hydrant cap so hoses can 
valve nut member is concealed which is located on top be connected after which the same tool is used to turn 
of the hydrant and which controls the opening and 2Q on the hydrant valve. Unfortunately, a large pipe 
closing of the hydrant valve. Such an arrangement is wrench can be used to accomplish the same operation 
shown by U.S. Pat. No. 2,869,576 to W. Kennedy. Fur- so that anybody can operate the hydrant at any time, 
ther there is shown U.S. Pat. No. 3,450,148 to R. Mon- The subject invention disclosed herein which is sim- 
gelluzzo et al. a locking arrangement for a hydrant that pie and comparatively inexpensive to manufacture pre- 
includes lock bolt means removably received in the bolt 25 vents unauthorized personnel from using fire hydrants, 
opening in the housing and in the valve stem for secur- and allows operation of all standard hydrants, with one 
ing the cap means over the valve stem and preventing simple tool. 

movement of the valve stem. Further U.S. Pat. No. My novel inventive arrangement provides for a fire 

3,556,131 to R. Diaz discloses a hydrant arrangement hydrant cap and cover assembly unit complete with a 

where the nut that operates the valve is concealed and 30 wrench for operating same, the interior of the cap being 

a special Wrench is required to engage the nut through threaded and releaseably attachable to the hydrant dis- 

a limited access. Similarly U.S. Pat. No. 3,623,498 to G. charge port or pipe structure and wherein exterior 

Manahan provides for a top barrel bonnet to the top of cover is rotatably mounted on the cap through means of 

hydrant for limiting operation of the hydrant valve. an annular groove and bead or receiving structure, with 

Further U.S. Pat. No. 3,709,249 to R. Diaz provides for 35 the cover rotatably protecting the cap removal. A mul- 

a novel wrench arrangement to operate the top collar ti-faceted wrench is insertable into a facet orifice struc- 

covering the hydrant valve whereby the hydrant valve. ture in the cap, the wrench passing through an opening 

U.S. Pat. No. 3,935,877 to Peter Franceschi provides in the exterior cover in order to engage the cap. Rota- 

for a tamper proof locking system for a standard fire tion of the cap permits removal of the cap and cover 

hydrant which includes a cap assembly that fits over the 40 assembly from the hydrant discharge structure, 

valve stem of the hydrant and can only be operated by It is. therefore a general object of my invention to 

a special wrench. provide for a novel cover and cap arrangement for 

None of the foregoing patents disclose an arrange- protecting the discharge port of the hydrant against 

ment for locking the hydrant discharge pipe which tampering. 

extends out of the side of the hydrant as distinguished 45 Another object of my invention is to provide for a 

from the top of the hydrant which has the nut for oper- tamper proof design for a hydrant discharge pipe that 

ating the valve stem. However, U.S. Pat. No. 4,182,361 will remove the cap and cover of my invention by the 

to E. Oakey does disclose a fire hydrant protection use of a single wrench or tool which can also rotate the 

device which prevents unauthorized individuals from valve member atop of the fire hydrant, 

tampering with the fire hydrant where there is provided 50 It is another object of my invention to provide for a 

an outlet cap member having a projection for engage- wrench having a recessed socket for operating the 

ment by a special wrench for removal or installation of valve stem and a projection socket structure for operat- 

the cap and a cover member movably associated there- ing the cap and cover arrangement protecting the hy- 

with preventing access to the cap member projection. drant discharge structure. 

Also such a tamper proof device can be installed over 55 It is a further object of my invention to provide for an 
the valve actuating mechanism, however, there is noth- apertured structure in the hydrant cap said socket por- 
ing in the prior art that shows an arrangement for pre- tion to provide indication of shut off valve leakage and 
venting access to the hydrant discharge pipe which ventilating of the interior of the hydrant and the valve 
includes a cap and cover therefor provided with suit- structure of the hydrant. 

able orifice structure operated by a wrench that will 60 It is a further object of my invention to provide for 

open the discharge pipe as well as the hydrant valve. wrench receiving orifice in my novel cover described 

Removal of the cap in the prior art under emergency above that is in line with the recessed portion of the cap 

conditions is quite difficult and introduction of any to permit insertion of the wrench through the cover 

foreign objects under the rotating cap makes it most orifice and into the recessed portion of the cap. 

difficult to remove the cap for hydrant operation. In 65 These and other objects of my invention will become 

addition firefighters must carry several tools to operate apparent from reference to the following description 

the hydrant, one for the standard pentagon projection and appended claims, and from the accompanying 

and one for the prior art device. drawing. 
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cover member 28. In the cap member 30 is also pro- 

BRIEF DESCRIPTION OF THE DRAWINGS yided with . vertically lending end portion or cylin- 

FIG. 1 is an elevational view of a fire hydrant of this drical plate part 44 which is in horizontal alignment 

invention, partially in sections of this invention; with the cover plate part 34 of the cover 32, the plate 

FIG. 2 is a side elevational view of the novel cap and 5 portion 34 similarly covering the plate portion 44. 
cover arrangement protectively covering the discharge The cover end plate part 44 is provided with a re- 
pipe of the fire hydrant, partially in section; cessed portion or plug receiving female portion or part 
FIG. 3 is a sectional view taken along line 3—3 of 46 of pentagonal shape including five sides 48 to receive 
FIG. 2 and illustrative in partial view of the novel rela- the pentagonal sides 49 plug portion 50 of the novel 
tionship between the hydrant discharge pipe and the 10 wrench structure 26 shown in FIG. 4. The plug 10 and 
cap and cover of my invention; and the recess 46 and recess 66 are tapered shape. The re- 
FIG. 4 is a perspective view of the novel wrench used cessed portion of female receptacle part 46 is also pro- 
in my inventive arrangement for locking and unlocking vided with a bottom or a plate part 52 which is provided 
my novel cap and cover structure protecting the hy- with an orifice or aperture 54 in the form of a venting or 
drant discharge arrangement and preventing tampering 15 drain opening. It is to be noted that the pentagonal 
therewith. shaped bore 56 of the recessed portion 46 has a diameter 

, „ „ , which is slightly smaller than the diameter of the aper- 

DE I^SP^^^^xJ HE tme or orifice 36 of the cover plate part 34. The orifice 

PREFERRED EMBODIMENT „ ffi the centra]ly located bc £ tom ^ 52 is ta ^ 

With reference now to FIG. 1 there is shown a fire 20 alignment with the central portion of the door 56 and 

hydrant 2 which includes an upright hollow or cylindri- the aperture or orifice 36. 

cal tubular body portion 4. The housing or body portion The discharge port or pipe 18 of the hydrant 2 is 
4 contains the valve structure 6 which includes a verti- provided with an outer threaded end portion 58 and is 
cally extending valve stem mechanism 8 which at its threadingly received in the interior threaded portion 60 
lower end carries the valve body 10 and at the upper 25 of the skirt 42 of the cap member 30. The skirt part 42 
end thereof carries the valve nut or operating pentago- has an outer diameter surface 62 that is provided with a 
nally shaped end structure 12 which is operated in suit- semi-circular recess or groove 64 outwardly of cap skirt 
able fashion by some form of wrench to raise or lower threaded portion 60. The annular ring or bead member 
the valve member 10 against the valve seat 14 located at 38 is received in the cap groove portion 64 and allows 
the lower end of the cylindrical tubular member 4. It is 30 the cover member 28 to rotate about the inner cap mem- 
noted that the fire hydrant tube extends below the ber 30 as the bead 38 moves relative to the groove 64. 
ground 3 a sufficient amount so that the valve 10 and its The wrench structure 26 is provided with a handle 65 
seat 14 is below the frost line. Projecting from the upper and a female recessed portion or valve stem pentago- 
portion 16 of the tubular housing 4 is a plurality of nally shaped nut receiving recessed portion 66 which is 
discharge ports or pipes 18. 35 placed over the pentagonally shaped valve nut 12 for 

The novel cap and cover structure 20 of my invention rotating the valve stem mechanism 8 and raising the 
is located at the outer end 22 of each discharge port or valve member 10 off the valve seat 14 or lowering the 
pipe 18. The cap and cover structure 20 when in place valve member back on the valve seat 14. It is seen that 
functions as an end cap structure for a hydrant and that the male portion 50 and the female portion 66 of the 
is to prevent unrestricted flow of the water from the 40 wrench are in vertical alignment with one another and 
hydrant when the valve 10 is off of its seat 14 permitting the same wrench can be used for either rotating the 
the water in the ground or pipelike passageway 24 from female recessed portion 46 of the caps 30 or rotating the 
passing up the tubular housing core when the valve nut valve projection or nut 12. It is noted that the recessed 
12 has been operated so as to raise the valve 10 off of the portion of the cap 30 and the aperture 36 of the cover 28 
valve seat 14. Such operation of the hydrant to allow 45 and the vent 54 in the recessed portion 46 are all in axial 
water out of the discharge port is a normal operation alignment with the axis of the discharge pipe 18. Easy 
and commonly known and further showing in such access is obtained to the cap with the wrench by such an 
patents as U.S. Pat. No. 2,869,576 to Kennedy and U.S. arrangement. The vent 54 permits discharging or vent- 
Pat. No. 4,182,361 to Oakey. My novel arrangement lies ing fluid from the valve passages or interior of the hy- 
in the particular construction of the cap and cover ar- 50 drant tube 4. It is noted that the threaded portion of the 
rangement 20 that covers the end of the discharge port cap and cover are in vertical alignment with the female 
or pipe 18 and which cap and cover structure 20 is recessed portion 46 of the cap 30 to provide for easy 
operated by the novel wrench mechanism 26 as shown torquing and untorquing movement of the cover and 
in FIG. 4 all of which is to be described below. cap structure 20 with respect to the cap discharge 18. 

With reference now to FIGS. 1-3 and in particular 55 It will be appreciated that various modifications 

with reference to FIGS. 2 and 3 my novel hydrant could be made of the construction. For instance, the 

discharge port or pipe cap and cover structure 20 in- bead or ring member 38 could be fixed to the cap mem- 

cludes the outer cover member 28 and the inner cap ber 30 and rotate in a groove in the cover member 28. 

member 30. The cover member 28 has an annular cylin- The cover plate can be of plastic material or of metal 

drical wall 32, an outer annular cover plate part 34 60 and the female plug portion 46 can be of brass or other 

which is provided with an annular aperture or orifice 36 material. To provide for easy access of the wrench 

and an annular ring or bead member 38 affixedly at- within the cover and cap arrangement the opening in 

tached to the inside wall portions 40 of the annular or the cover is slightly larger than the opening in the cap 

cylindrical wall 32. The cap member 30 is located un- to provide for easy entrance the cap socket 46. The 

derneath the cover member 28 which covers the cap 65 outer cover 28 can be steel or ductile iron or brass or 

member 30. The cap member 30 is provided with an polycarbonate or other suitable plastic material. The 

annular skirt or cylindrical wall 42 which is in vertical sealer cap 30 can be a casting of ductile iron or brass or 

alignment with and covered by wall or skirt 32 of the polycarbonate or other suitable plastic material. The 
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bearing surfaces 38, 64 can be the ball bearings or mat- 
ing ridges 38, and grooves, 64 and either one or two 
rings 38 can be used depending on material. A rubber 
gasket material or synthetic gasket can be provided 
where necessary to prevent metal seizing. 5 

Thus what is provided by noval invention is a fire 
hydrant cap and cover assembly 20 and a hydrant oper- 
ating wrench therefor. The cap 30 has an interior 
threaded skirt portion 42 which attaches to the threaded 
portion 22 of the hydrant water outlet discharge pipe 10 
18. The exterior cover 32 is rotatably attached to the 
cap 30 through an annular groove 64 on the cap, the 
groove 64 engaging a ring bead 38 fixed on the cover. A 
pentagonal shaped projection 50 of wrench 26 is in- 
serted into the pentagonal shaped recessed portion 46 in 15 
the cap by way of a circular opening 36 in the exterior 
34 of the cover to engage the cap. Through rotation of 
the cap, its interior threaded portion 42 can be un- 
screwed from the threaded hydrant water outlet dis- 
charge pipe 18 to enable the removal of the cap and 20 
cover assmebly. This arrangement prevents tampering 
with the hydrant water discharge pipe. The cap re- 
cessed portion 46 is provided with a fluid drain and vent 
aperture 54 communicating with the hydrant valve 10 
and seat 14 for appropriate draining and venting of the 25 
hydrant. 

The foregoing description and drawings merely ex- 
plain and illustrate the invention and the invention is not 
limited thereto, except insofar as the appended claims 
are so limited, as those skilled in the art who have the 30 
disclosure before them will be able to make modifica- 
tions and variations therein without department from 
the scope of the invention. 

What is claimed is: 

1. A fire hydrant comprising: 35 
a vertically extending tubular body for communica- 
tion with a supply of water; 

a valve in the body for controlling the flow of water 
out of the discharge pipe; 

a horizontally extending water discharge pipe; 40 

a cap and cover arrangement on the outlet end of the 
discharge pipe and extending generally horizon- 
tally outward thereof and including: 

a cap releasibly mounted on the outlet end of the pipe 
in generally horizontal alignment with the pipe; 45 

a cover mounted on the cap for rotation with respect 
thereto and in general axial alignment with the cap 
and the pipe; 

said cap having generally a cap wrenching receiving 
means and adapted to be engaged by an associated 50 
wrench for rotatable removement from the end of 
the pipe; 

said cover having a cover wrench receiving aperture 
in axial alignment with the cap receiving means and 
said cup receiving means being disposed within the 55 
interior of the pipe end through which the associ- 
ated wrench passes for reception by the wrench 
receiving means for easy torquing and untorquing 
movement of said cap and said cover with respect 
to the outlet end of the discharge pipe; 60 

said cover and said cap defining an annular space 
therebetween and in which is located coupling 
means for providing for rotational movement of 
said cover relative to said cap and said cover sub- 
stantially encompasses said cap. 65 

2. The invention according to claim 1, and 

said cap wrench receiving means including a recess 
portion within the cap. 
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3. The invention according to claim 1, and 

said cap having an outer wall portion between the 
hydrant valve and the cover and a vent and drain 
means in said outer wall portion allowing contami- 
nants to exit from the valve and discharge pipe. 

4. The invention according to claim 1, and 

a wrench having a cap operator engageable with said 
cap wrench receiving means in mounting and re- 
moving said cap carrying said cover and; 

said hydrant having a valve stem connecting with 
valve and being in said upright hollow tubular 
portion and said wrench having a valve operating 
portion and a valve operator on said hydrant con- 
necting with said stem and said wrench having the 
valve operating portion engageable with said valve 
operator to open and close the valve. 

5. The invention according to claim 4, and 

said wrench comprising handle and an end portion 
connecting with the handle and having the cap 
operator on one side thereof and having the valve 
operator on the other side thereof. 

6. The invention according to claim 1, and 

said cap having a cap wall over the end of the dis- 
charge pipe and a skirt portion extending axially of 
and surrounding the end of the discharge pipe and 
having pipe coupling means on the skirt releasibly 
coupling with the pipe. 

7. The invention according to claim 6, and 

said wrench receiving means comprising a recess 
portion in the cap end wall and extending inwardly 
thereof into said pipe; 

said cover having a cap wall extending over the cap 
wall and axially outward thereof and a cover skirt 
and extending around the cap skirt and the cap and 
the cover coupling means including being disposed 
between the skirts and connecting the same for 
rotation of the outer cover skirt relative to the 
inner cap skirt. 

8. The invention according to claim 6, and 

said wrench receiving means comprising an axially 
extending pentagonal shaped recess portion 
adapted to receive of a complimentally shaped 
pentagonal projection portion of a cap removal 
wrench. 

9. The invention according to claim 6, and 

said cap and cover coupling means including bearing 
means attached to and between the skirts; 

said bearing means including an annular member 
fixed one of the skirts and groove in the other skirt 
constrained by the annular member for axially 
movement and rotatably supported for movement 
relation to the annular member. 

10. The invention according to claim 1, and 

said cap having a pentagonal recess and said valve 
having a pentagonal projection and a wrench hav- 
ing a pentagonal projection for fitting the cap re- 
cess and a pentagonal recess for fitting the valve 
means, all of the recesses and projections be of the 
same fitting diametric dimension for opening and 
closing the valve means and discharge pipe. 

11. The invention according to claim 1, and 

the vent in the cap recessed portion, the base of the 
cap recess portion, and the cover aperture all being 
in general axial alignment with one another. 

12. A protection device for fire hydrants comprising: 
a cap having a water closed outer end portion 

adapted from releasible securement to the end of 
the hydrant discharge pipe and having a horizontal 
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cap wrench receiving means on the outer end por- 
tion; 

a cover being rotatably mounting the cover on the 
cap over the cap end portion and including a 
wrench receiving aperture on its outer end in align- 5 
ment with the recess for receiving a wrench there- 
through and extending into the recess for removal 
of the cap and cover carried thereby from the dis- 
charge pipe while allowing easy torquing and un- 1£) 
torquing movement of said cap and said cover with 
respect to the discharge pipe end; 

said cap receiving means adapted to be disposed 
within the interior of the discharge pipe end, said 
cover and said cap defining an annular space there- 15 
between and in which is located coupling means 
for providing for rotational movement of said 
cover relative to said cap and said cover substan- 
tially encompasses said cap. 

13. The invention according to claim 12, and 20 
said cap wrench receiving means including a recess 

portion within the cap. 

14. The invention according to claim 12, and 

a wrench having a cap operator engageable with said ^ 
cap wrench receiving means in mounting and re- 
moving said cap carrying said cover. 

15. The invention according to claim 12, and 

said cap having an outer wall portion between the 
hydrant valve and the cover and a vent drain 30 
means in said outer wall portion allowing contami- 
nants to exit from the valve and discharge pipe. 

16. The invention according to claim 12, and 

a wrench having a cap operator engageable with said 
cap wrench receiving means in mounting and re- 35 
moving said cap carrying said cover and; 

said hydrant having a valve stem connecting with 
valve and being in said upright hollow tubular 
portion and said wrench having a valve operating 
portion and a valve operator on said hydrant con- 40 
necting with said stem and said wrench having a 
valve operating portion engageable with said valve 
operator to open and close the valve; 

said wrench comprising handle and an end portion 45 
connecting with the handle and having the cap 
operator on one side thereof and having the valve 
operator on the other side thereof. 

17. The invention according to claim 12, and 

said cap having a cap wall over the end of the dis- 50 
charge pipe and a skirt portion extending axially of 
and surrounding the end of the discharge pipe and 
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having pipe coupling means on the skirt releasibly 
coupling with the pipe; 

said cover having a cap wall extending over the cap 
wall and axially outward thereof and a cover skirt 
and extending around the cap skirt and the cap and 
the cover coupling means including bearing means 
being disposed between the skirts and connecting 
the same for rotation of the outer cover skirt rela- 
tive to the inner cap skirt; 

said cap and cover coupling means including bearing 
means attached to and between the skirts; 

said bearing means including an annular member 
fixed one of the skirts and groove in the other skirt 
constrained by the annular member for axially 
movement and rotatably supported for movement 
relation to the annular member. 

18. The invention according to claim 12, and 

said cover wrench receiving aperture being slightly 
larger diametrically than said cap wrench receiv- 
ing means by receiving an associated wrench there- 
through. 

19. The invention of claim 1 or claim 12, and a 
wrench for operating the valve and discharge pipe caps 
and covers protective device including a wrench socket 
portion and a wrench handle; 

the wrench socket portion being at one end of the 
handle and having a projection portion on one side 
and at one end of the handle and on the opposite 
side and at the same end thereof a socket recessed 
portion having the same shape and internal diame- 
ter as the projection portion, the recessed portion 
being substantially an inversion of the projection 
portion, the wrench projection portion being 
adapted to extend through an aperture in the hy- 
drant discharge pipe cover and into operative en- 
gagement with the conforming recessed portion of 
the associated cap in alignment with the cover 
aperture and rotatably carrying the cover portion 
and adapted to be releasably mounted on the end of 
the hydrant discharge pipe, the wrench recessed 
portion being adapted to couple on the conforming 
protection nut of the hydrant valve operator and 
operative thereof. 

20. The invention according to claim 19, and 

said socket wrench recess portion having pentagonal 
shaped configuration for attachments to and opera- 
tive of the hydrant valve complimentally pentago- 
nal shaped nut, said socket wrench projection por- 
tion being a pentagonal sided shaped projection for 
attachment to and operative of the hydrant dis- 
charge pipe attaching cap and cover. 
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[57] ABSTRACT 

A multi-tier security fastener in the nature of a nut or bolt 
having a body with a first tier having a lobed drive surface, 
and second and third cylindrical tiers on opposite sides of the 
first tier, with all three tiers having different effective diam- 
eters. The second and third cylindrical tiers can have irregu- 
larities in the nature of a lobe or a depression. 
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MULTI-TIER SECURITY FASTENER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

Not Applicable 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved security 
fastener having a multi-tier drive. 

There are numerous types of security fasteners known. 
Many of these security fasteners include an undulating 
groove or ridge which receives a mating key. However, 
fasteners of these types require the groove or ridge to have 
sufficient axial length so as to provide a relatively large area 
of contact with a mating key which is required to turn them. 
The greater the axial length, the greater will be the ability of 
unauthorized tools to turn the fasteners. Additionally, fas- 
teners having a relatively long axial length are fabricated by 
complex machining operations which increases their costs. 

BRIEF SUMMARY OF THE INVENTION 

It is one object of the present invention to provide a 
multi-tier drive for a security fastener, such as a nut or bolt, 
wherein each of the tiers has a different diameter and a 
relatively shallow axial length or depth, which does not 
provide sufficient axial surface for receiving an unauthorized 
tool in turning relationship. 

Another object of the present invention is to provide an 
improved security fastener having a multi-tier drive wherein 
each of the tiers is of relatively shallow axial length and 
which is used with a multi-tier key which engages each of 
the tiers to provide a positive turning relationship with the' 
multi-tier drive. 

A further object of the present invention is to provide an 
improved security fastener having a multi-tier drive wherein 
one of the tiers is a drive tier utilized to receive the torque 
applied thereto by an appropriate key and one or more other 
tiers provide the dual function of guiding an associated key 
into turning relationship with the drive tier, and, when the 
key is in the proper turning relationship, also stabilize the 
key against cocking relative to the drive tier which receives 
the torque. 

Yet another object of the present invention is to provide a 
fastener with a multi-tier drive which can be fabricated with 
a simple cold forming or forging operation. 

A still further object of the present invention is to provide 
a security fastener having a multi-tier drive wherein the 
configuration of stabilizing tiers can be changed in practi- 
cally infinite amounts to produce a practically infinite num- 
ber of patterns in a relative simple manner. 

Other objects and attendant advantages of the present 
invention will readily be perceived hereafter. 

The present invention relates to a multi-tier security 
fastener comprising a body, a first tier on said body, a 
key-receiving drive pattern on said first tier, and second and 
third key-receiving tiers on said body adjacent said first tier. 

The present invention also relates to a multi-tier security 
fastener comprising a body, a first tier on said body, a drive 
pattern on said first tier having a first diameter, a second tier 
on said body adjacent said first tier and having a second 
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diameter which is different from said first diameter, a 
key-guiding and stabilizing surface on said second tier, and 
an irregularity in said second tier. 
The various aspects of the present invention will be more 
5 fully understood when the following portions of the speci- 
fication are read in conjunction with the accompanying 
drawings wherein: 

BRIEF DESCRIPTION OF THE SEVERAL 
io VIEWS OF THE DRAWING 

FIG. 1 is a perspective view of a bolt having the improved 
multi-tier security drive of the present invention; 

FIG. 2 is an end elevational view of the fastener of FIG. 

15 l; 

FIG. 3 is a fragmentary cross sectional view taken sub- 
stantially along line 3—3 of FIG. 2; 

FIG. 4 is a perspective view of a nut having the improved 
security drive shown on the bolt of FIG. 1; 
20 FIG. 5 is an end elevational view of the nut of FIG. 4; 

FIG. 6 is a view, partially in cross section, taken substan- 
tially along fine 6—6 of FIG. 5; 

FIG. 7 is a perspective view of another bolt embodiment 
25 of t present invention having a male multi-tier security drive 
construction; 

FIG. 8 is an end elevational view of the embodiment of 
FIG. 7; 

FIG. 9 is a fragmentary side elevational view taken 
30 substantially in the direction of arrows 9—9 of FIG. 8; 

FIG. 10 is a perspective view of the security drive of 
FIGS. 7-9 as applied to a nut; 

FIG. 11 is an end elevational view of the embodiment of 
3S FIG. 10; 

FIG. 12 is a side elevational view, partially in cross 
section, taken along line 12—12 of FIG. 10; 

FIG. 13 is another embodiment of the multi-tier drive on 
a bolt, with the multi-tier drive including protuberances in 
40 the form of lobes on certain of the tiers; 

FIG. 14 is an end elevational view of the embodiment of 
FIG. 13; 

FIG. 15 is a fragmentary cross sectional side elevational 
view taken substantially along line 15 — 15 of FIG. 14; 

FIG. 16 is a perspective view of a nut having the security 
drive shown on the bolt of FIG. 13; 

FIG. 17 is a end elevational view of the embodiment of 
FIG. 16; 

50 FIG. 18 is a cross sectional view taken substantially along 
line 18—18 of FIG. 17; 

FIG. 19 is a perspective view of another bolt embodiment 
having a male multi-tier drive with depressions in certain of 
the tier; 

55 FIG. 20 is an end elevational view of the embodiment of 
FIG. 19; 

FIG. 21 is a fragmentary cross sectional view taken 
substantially along line 21 — 21 of FIG. 20; 

FIG. 22 is a nut embodiment having the male multi-tier 
drive of FIG. 19; 

FIG. 23 is an end elevational view of the embodiment of 
FIG. 22; 

FIG. 24 is a cross sectional view taken substantially along 
65 line 24—24 of FIG. 23; 

FIG. 25 is a side elevational view of a key which can be 
used with the embodiments of FIGS. 1-6; 
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FIG. 26 is an end elevational view taken substantially in 
the direction of arrows 26—26 of FIG. 25; 

FIG. 27 is a side elevational view, partially broken away 
of a key which can be used with the embodiments of FIGS. 
7-12; 

FIG. 28 is an end elevational view taken substantially in 
the direction of arrows 28—28 of FIG. 27; 

FIG. 29 is a side elevational view, partially broken away, 
of a key which can be used with the embodiment of FIGS. 
13-18; 

FIG. 30 is an end elevational view taken substantially in 
the direction of arrows 30—30 of FIG. 29; 

FIG. 31 is a side elevational view, partially broken away, 
of a key which can be used with the embodiments of FIGS. 
19-24; and 

FIG. 32 is an end elevational view taken substantially in 
the direction of arrows 32—32 of FIG. 31. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In FIGS. 1-3 a bolt 10 is shown having a threaded shank 
11 with a frustoconical body or head 12 having a female 
multi-tier drive therein consisting of a small diameter cylin- 
drical tier 13, a large diameter cylindrical tier 14, and a 
multi-lobed drive tier 15 centrally located between tiers 13 
and 14. Each of the tiers is sufficiently shallow so as to 
prevent the use of standardized tools for unauthorized 
removal. In this respect, in a given embodiment of a bolt 
having a thread diameter of metric M6 or l A"-20, the axial 
lengths of the tiers were as follows: Tier 13 was approxi- 
mately 0.057 inches, tier 15 was approximately 0.035 
inches, and tier 14 was approximately 0.078 inches. Each of 
these tiers was sufficiently shallow so that an unauthorized 
tool could not get a sufficiently tight grip in any one of the 
tiers so as to provide sufficient torque so as to turn bolt 10 
when it was in a properly installed position. 

A nut embodiment 10' of the bolt 10 is shown in FIGS. 
4-6 wherein the primed numerals correspond to the 
unprimed numerals of FIGS. 1-3 and represent identical 
structure. However, the nut embodiment of FIGS. 4-6 has a 
threaded bore 17 to receive a bolt. 

A key which can be used to drive the embodiments of 
FIGS. 1-6 is shown in FIGS. 26 and 27. Key 19 includes a 
hexagonal head 20 which can be received in the socket of a 
suitable tool or which can receive a wrench. Protruding 
outwardly from hexagonal head are three male tiers 13a, 14a 
and 15a which are received in the surfaces of tiers 13, 14 and 
15, respectively. The meshing of complementary engaging 
surfaces 15 and 15a will provide the drive for turning the 
fasteners of FIGS. 1-6, and the cylindrical surfaces 13a and 
14a will be closely located within cylindrical surfaces 13 
and 14, respectively, to serve the dual function of guiding the 
key 19 into engagement with the multi-tier female drive and 
also stabilizing the engaged surfaces 15a and 15 against 
cocking. 

In FIGS. 7-9 a security bolt 20 is shown having a threaded 
shank 21, a frustoconical body or head 22 and cylindrical 
tiers 23 and 24 protruding therefrom with a lobed drive tier 
25 therebetween. Each of the tiers 23, 24 and 25 is suffi- 
ciently shallow so that it cannot be properly gripped with a 
wrench, and the lobed tier is sufficiently thin so that it cannot 
provide a sufficient surface contact for a punch. Also, the 
frustoconical head 22 cannot be gripped by a wrench. The 
dimensions of the various tiers are analogous to those 
described above relative to FIGS. 1-3. 
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A nut embodiment 20' of the bolt of FIGS. 7-9 is shown 
in FIGS. 10-12 wherein primed numerals represent structure 
which is identical to the unprimed numerals of FIGS. 7-9. 
However, nut fastener 20' has a threaded bore 27. 

5 The key 29 of FIGS. 27 and 28 is used for driving the 
fastener of FIGS. 7-12, and it includes a hexagonal head 30 
which is received in a suitable handle or which can have a 
wrench applied thereto. The key 29 has a plurality of tiers 
23a, 24a and 25a which engage the tiers 23, 24 and 25, 

10 respectively, of FIGS. 7-9 and the tiers 23', 24' and 25', 
respectively, of the embodiment of FIGS. 10-12 to effect a 
driving relationship therewith. Here again, the lobe tiers 25 
and 25a provide the driving relationship between the key 
and the fasteners, and the tiers 23a and 24a serve the dual 

1S function of guiding the key into proper engagement with the 
associated fasteners and also stabilizing the key against 
cocking on the very shallow lobed tier. 

In FIGS. 13-15 another bolt embodiment 30 of the 
present invention is disclosed having a threaded shank 31, a 

20 frustoconical body or head 32 and a plurality of female tiers 
including tiers 33 and 34 and drive tier 35. All of these tiers 
are of shallow extent analogous to the extent of FIGS. 1-3. 
Portions of tiers 33 and 34 are cylindrical. In addition, 
however, tiers 33 and 34 have lobes or irregularities 36 and 

25 38, respectively, which serve the functions of providing 
additional lobes for receiving torque and prevent the use of 
the types of tools which are inserted into a bore for applying 
a turning torque. By varying the circumferential placement 
of the lobes within their respective tiers, they can provide an 

30 infinite number of keyed combinations for turning the bolt. 
In this respect, assuming that each lobe can be moved in one 
degree increments in each of its tiers, this would provide 
237,600 combinations, assuming that the lobed tier 35 was 
not changed. The foregoing number of combinations can 

35 also be increased by increasing the number of lobes in tiers 
33 and 34 and varying their positions. It will be appreciated 
that irregularities in the form of splines or any other type of 
protuberance can be used instead of the lobe type of protu- 
berances. Also, the female tiers can be polygonal. 

A nut embodiment 30' is shown in FIGS. 16-18 wherein 
primed numerals corresponding to the unprimed numerals of 
FIGS. 13-15 represent identical elements of structure. In 
addition the nut embodiment 30' has a threaded bore 37. 

45 A key 39 is shown in FIGS. 29 and 30 for turning the 
fasteners of FIGS. 13-18, and it includes a hexagonal head 
40 which can be inserted into a suitable socket of a handle 
or which can have a wrench applied thereto. Key 39 includes 
a plurality of tiers 33a, 34a and 35a which are placed in 

50 engagement with tiers 33, 34 and 35, respectively, of FIGS. 
13-15 and the tiers 33', 34' and 35', respectively, of FIGS. 
16-18. Additionally, the male tiers 33a and 34a have depres- 
sions 36a and 38a which receive lobes or irregularities 36 
and 38 of FIGS. 13-15 or lobes 36' and 38' of FIGS. 16-18. 

55 The tiers 33 and 34 of FIGS. 13-15 and the tiers 33' and 34' 
of FIGS. 16-18 have the functions of guiding the key 39 into 
position and stabilizing it after it has been fully positioned 
by preventing cocking of the key. 

In FIGS. 13-15 lobes or irregularities 36 and 38 are 

60 shown on both tiers 33 and 34, respectively, and in FIGS. 
16-18 lobes or irregularities 36' and 38' are shown on both 
tiers 33' and 34', respectively. However, it will be appreci- 
ated that there can be an embodiment with only one lobe on 
one of the tiers, or there can be an embodiment with only one 

65 lobed tier such as 35 or 35' and only one additional tier 
having a lobe or irregularity thereon. Additionally, in an 
embodiment of the foregoing type having only two tiers, 



such an embodiment should have an index of at least 0.625, axial length of tier 14 is 0.078 inches; and the axial length 

as defined hereafter. In FIGS. 19-21 another multi-tier of tier 15 is 0.035 inches. The diameter of tier 13 is 0.188 

fastener 40 in the nature of a bolt is shown which includes inches; the diameter of tier 14 is 0.374 inches and the 

a threaded shank 41, a head or body 42 and a multi-tier male diameter of tier 15 is 0.307 inches. Thus, the ratio of the 

drive on body 42 consisting of tiers 43, 44 and lobed drive 5 length to diameter of tier 13 is 0.057/0.188 or 0.302; the ratio 

tier 45. There are depressions or irregularities 46 and 48 in of the len S th t0 the diameter tier 14 is 0.078/0.374 or 0.209; 

cylindrical tiers 43 and 44, respectively. The depressions can and the ratio of the len § th of diameter of tier 15 is 0.035/ 

be of any suitable shape. The tiers 43, 44 and 45 are shallow 0307 L °' 0.114. Hie sum of the individual ratios of each 

and they have the dimensions substantially as described kngth J ° *e dl A am f' er °^ ™* f r 15 ^ fore an index of 

above relative to FIGS. 1-3. The depressions 46 and 48 10 0.302 +0.209 +0A14 or 0.625 As noted above, for satisfac- 

provide additional torque-receiving surfaces and can have f^d lO ° 

their positions varied to provide additional key-receiving ' ' ..... , ■ ■ . 

configurations can seen multi-tier drives associated 

g ' with the above-described fasteners are manifestly capable of 

In FIGS. 22-24 a nut embodiment 40' is shown wherein achieving the above-enumerated objects, and while pre- 

the primed numerals correspond to the structure of the is ferred embodiments of the present invention have been 

unprimed numerals of FIGS. 19-21. In addition, the nut disclosed, it will be appreciated that it is not limited thereto 

embodiment 40' has a threaded bore 47. but may be otherwise embodied within the scope of the 

A key 49 for turning the fastener embodiments of FIGS. following claims. 

19-24 is shown in FIGS. 31 and 32. Key 49 includes a I claim: 

hexagonal head 50 which can be mounted in a suitable 20 1. A multi-tier security fastener comprising a body having 

handle or which can receive a wrench. Key 49 includes tiers a longitudinal axis, a first tier on said body, a drive pattern 

43a, 44a and 45a which mate with tiers 43, 44 and 45, on said first tier > said drive pattern being located on a first 

respectively, of the embodiment of FIGS. 19-21 and the tiers surface extending in an axial direction relative to said 

43', 44' and 45', respectively, of the embodiment of FIGS. longitudinal axis, second and third key-receiving tiers on 

22-24. Additionally, lobes 46a and 48<z enter irregularities 25 said bod y axially spaced from said first tier, second and third 

or depressions 46 and 48 of FIGS. 19-21 and 46' and 48' of key-receiving surfaces on said second and third key- 

FIGS. 22-24. The tiers 43 and 44 serve the functions of receiving tiers, respectively, extending in axial directions 

guiding the key 49 into position and stabilizing it after it has relative to said longitudinal axis, said first and second and 

been fully positioned, in addition to performing the other third tiers havin g an mdex of between about 0.625 and 1.0 

above described functions. 30 wnicn ^ the sum of tne ratios of the axial length to diameter 

In FIGS. 19-21 depressions or irregularities 46 and 48 are of each tier. . 

shown on both tiers 43 and 44, respectively, and in FIGS. A multl - tier security fastener as set forth in claim 1 

22-24 depressions or irregularities 46' and 48' are shown on w ^ er f ln said seco ° d and * lrd l , iers i. nclude at least a P ortion 

both tiers 43' and 44', respectively. However, it will be which is a part of a cylindrical surface, 

appreciated that there can be an embodiment with only one 35 . 3 ; A mul,1 - tier security fastener as set forth in claim 2 

depression on one of the guiding and stabilizing tiers. Also "^hiding a key-receiving irregularity extending m an axial 

there can be an embodiment with only one lobed tier such as direction in at least said second surface 

45 or 45' and only one additional tier having a depression or u 4 ' A mult '- tlsl secunty fastener as set forth m claim 1 

irregularity thereon. Additionally, in an embodiment of the wh c e rf f ^ second and ^ surfaces are cylindrical, 

foregoing type having only two tiers, such an embodiment 40 . 5 ; A mul ! 1 - tler security fastener as set forth in claim 1 

should have an index of at least 0.625, as defined hereafter. ^eluding a key-receiving irregularity extending in an axial 

y .. ... r ~. „ . ., ... , direction in at least said second surface. 

In the embodiments of FIGS. 13-24 the guiding and 6 A s ag form 

stabilizing tiers are shown with each having a single irregu- ^chiding ^ key-receiving irregularity on said third 

lanty in the nature of a lobe or depression. However, if 45 surface s B y 

desired each of these tiers may have multiple irregularities ? A multi-tier security fastener as set forth in claim 6 

iZ^lrl^l^ZT ° f Pr0tUb6ranCeS ° r — ^ tfer " l0Cat6d b6tWeen ^ SeC ° Dd ^ 

While all of the embodiments have shown the lobed drive 8 . A mu i ti . tier security fastener as xt forth in claim 5 

tier located between the two guiding and stabilizing tiers, it 50 wherein said first tier is located between said second and 

will be appreciated that they can be oriented with the guiding tnu - d t j ers 

and stabilizing tiers adjacent each other in certain instances. 9 . A mu iti-tier security fastener as set forth in claim 8 

In all of the above multi-tier drive embodiments, the outer wherein said second and third tiers include cylindrical 

configuration of the body or head of the bolts and the outer portions. 

configuration of the nuts is frustoconical, and thus cannot be 55 10. A multi-tier security fastener as set forth in claim 1 

satisfactorily gripped with a wrench. wherein said first tier is located between said second and 

For satisfactory operation of a security fastener having third tiers, 

only a curvilinear groove or ridge, there must be an index of 11. A multi-tier security fastener as set forth in claim 1 

between about 0.625-1.0, which is the ratio of the axial wherein said body has an outer frustoconical configuration 

length of the ridge or groove to its diameter. The same index 60 radially outwardly of said first, second and third tiers, 

must be realized when there are a plurality of tiers, as in the 12. A multi-tier security fastener as set forth in claim 1 

present situation, and this index is the sum of the individual including a key having fourth, fifth and sixth surfaces for 

ratios of the axial length of each tier to its diameter. In each engaging said first, second and third key-receiving surfaces, 

of the multi-tier fasteners of FIGS. 1-24 there is an index of respectively. 

between about 0.625 and 1.0 which is the total of the ratios 65 13. A multi-tier security fastener as set forth in claim 12 

of each axial length of each tier to its diameter. For example, wherein said fourth surface engages said first surface in 

in FIGS. 1-6 the axial length of tier 13 is 0.057 inches; the complementary engaging relationship. 
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14. A multi-tier security fastener as set forth in claim 13 
wherein said fifth and sixth surfaces engage said second and 
third surfaces, respectively, in guiding and stabilizing rela- 
tionship. 

15. A multi-tier security fastener as set forth in claim 14 ; 
including mating irregularities between at least said second 
and fifth surfaces. 



16. A multi-tier security fastener as set forth in claim 1 
including a key having fourth and fifth, surfaces for engag- 
ing said first and second surfaces, respectively. 

17. A multi-tier security fastener as set forth in claim 16 
wherein said fourth surface engages said first surface in 
complementary engaging relationship. 
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A tool, particularly a torque-transmitting tool, such as a 
screwdriver or a screwdriver bit, having a shaft and a 
working region. In order advantageously to take up peak 
torques with such a tool, a damping region of lower hardness 
or lower torsion-bar constant than the working region is 
provided, associated with the shaft. For this purpose, the 
damping region can be subsequently annealed or have a 
different composition of material. The latter is preferably 
provided in the case of a tool of sintered metal. 

12 Claims, 2 Drawing Sheets 
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TORQUE-TRANSMITTING TOOL larger amounts are again possible without the screwing tool 

~ breaking. If. in accordance with a preferred embodiment, the 

FIELD AND BACKGROUND OF THE shaft regions have different moduli of elasticity, then an 

INVENTION undesired twistability of the working region is avoided but 
5 the desired twistability (elasticity) of the shaft section of the 

The present invention relates to a tool, in particular a damping region is obtained, 

torque-transmitting tool, preferably a screwdriver or a m accordance with me preferred further development, me 

screwdriver bit, having a shaft and a working region, and to sna ft section has a material of lesser hardness than the 

a process for the manufacture of such tools. working region. By this measure, different deformabilities of 

A screwdriver bit of this type is known, for instance, from 10 the two regions are obtained. The hardness (Rockwell) of the 

European Patent Application 0 336 136. In the screwdriver shaft section is preferably up to one quarter less than the 

bit disclosed there, a twistable zone is provided in its shaft hardness of the working region. In this connection, the shaft 

region. This twistable intermediate section represents an section is preferably directly adjacent the working region. In 

elastically yieldable element with corresponding return other words, in the case of a screwdriver bit the tip directly 

movement after overcoming the peak load. It endures large 15 adjoins a plastically deformable section of the shaft which 

torques even upon repeated loading. The intermediate sec- can then pass, for instance, into a driving region which is of 

tion acts as damper so that torque peaks do not act in directly polygonal cross section and can also, again, consist of a 

proportional manner on the screwdriver tip section. In harder material. The section of the shaft which has the lesser 

particular, if screws are to be driven by machine into metal strength can be developed by subsequent annealing (heating) 

thread with such screwdriver bits, considerable torque peaks x of a preheated tool. The tool can then be made of a single 

occur when they are applied since the speed of rotation of material. 

the drive motor must drop to zero within a very short period in another preferred development of the tool, the tool 

of time. This period of time is lengthened by the elasticity of consists of two different sintered materials, preferably steels, 

the torsion sections so that the torque load as a whole is the working region consisting of a harder material and the 

reduced. With regard to the further advantages of such a ^ shaft section of a softer material. The softer material of the 

torsion section, reference is had to Federal Republic of shaft section can in this case also continue into the working 

Germany 38 07 972. In the screwdriver bits disclosed there, region and form a core region mere which is. so to speak, 

the torsion zone in a tool the material of which has uniform sheathed by a harder sintered material. This sheathing forms 

properties is formed by a special geometrical development i„ me working tip of the tool By this measure, a continuous 

of this region of the shaft. This is essentially done by x transition of the strength from shaft section to working 

weakening the cross section in mis region. region is obtained. The two sintered materials can differ in 

this connection in their particle size or in the composition of 

SUMMARY OF THE INVENTION ^ ft is essential however that in sintered 

The object of the invention is to develop the damping condition, and thus also in the final tool, they form zones of 

region further in an advantageous manner in a tool of this 35 different spring characteristic. In this tool of sintered metal, 

type. it is particularly provided that one shaft section is made of 

Asaresultofmemvena^,atc<)lisobtainedinwhichthe * material having a lower modulus of elasticity, so that a 
different twistability or hardness or strength of material of lowered torsion-bar constant is obtained here, 
tip and shaft section is not necessarily obtained by the In accordance with the method of manufacture, it pro- 
shaping of the tool but, rather, by different specific proper- 40 vided that in the prehardened tool at least one shaft region 
ties of the material of which the tool is made. In accordance of the shaft is annealed at a temperature at which a softening 
with the invention, the damping region has a material which of the material, which preferably consists of steel or steel 
has a lower hardness or, what is the same thing, a lower alloy, takes place. In this connection, the working region is 
strength of material. However, it is also provided that mis cooled in order to retain its physical properties. The anneal- 
damping region may have a lower torsion-bar constant than 45 ing is effected in such a manner that the heated section of the 
the working region. It is, finally, also provided that the shaft is imparted a blue color. By this annealing, the shaft 
damping region which is provided on the shaft has both a section is preferably heated up into the region of the core and 
lower torsion-bar constant and a lower strength of material. then receives throughout a different structure of material, of 
While the working region, which in the case of a screwdriver a lower strength. Due to the temperature gradient towards 
bit consists of the tip of the screwdriver, is made of a 50 the cooled region which is produced upon the annealing, a 
material which has a torsion-bar constant or high hardness, continuous transition in strength is obtained. Due to the 
the twistable shaft section is made of a material which has penetration of heat from the surface, the temperature reached 
a lower torsion-bar constant or a low torsion spring constant in the region of the core can be less than the temperature on 
If the damping region consists of a material which is softer the surface, which is considered advantageous with respect 
than the working region and therefore is of lesser strength. 55 to a continuous transition in hardness. The heating is 
it can also be provided that the modulus of elasticity in the effected preferably by inductive heating. In this connection, 
two sections of the shaft is identical or practically identical. the tool is held with the section of the shaft to be heated 
The zone of softer material or lesser strength is then, to be within an induction coil. The regions of the tool adjoining 
sure, more plastically deformable than the working region. the shaft section on both sides are preferably cooled by the 
Upon a sudden stopping of the screwing tool, the energy of 60 action of a liquid so that only the intermediate section 
rotation of the screwing tool can thus flow into the plastic experiences the desired softening of the material. The action 
deformation of the section of the shaft The hardness of this of the liquid can consist in each case of a water shower, 
damping region is preferably reduced to such an extent that The process for the production of a sintered tool provides 
a plastic deformation of 30° to 60° is possible without the that, first of all, a blank forming the shaft is preformed from 
tool breaking. Particularly in the case of small angles of 65 softer sintered material, on which men the working region of 
plastic deformation of 30°, it is provided that, after a positive harder material is formed. This blank which consists of two 
elastic restoration by a few degrees, plastic deformations of components, is then acted on by heat in order to strengthen 



5,704,261 

3 4 

it in known manner. The blank can be injection molded and therein, it effecting the change in texture. The heating is 

consist of globular sintered material having a particle size of preferably continued until the surface of the shaft has 

10-15 pm. As binder, a resin can be added to the metal assumedabluecolor.il order that the texture of the material 

powder. Upon me injection molding Reprocess known from of the working tip 2 and of the drive region 3 does not 

the field of plastics can be employed. During the sintering 5 change, the tip 2 and Ithe hexagonal section 3 are acted on by 

process, the heating of the workpiece in a furnace to the a cooling liquid K. This can take place in the manner of a 

required sintering temperature of, for instance, 1200° *<wer of water. .««»r. 

Celsius, the binder escapes from the blank. By the additional Aite. such a treatment of the tool, a strength of 63 HRC 

actionofpressure,compactingoftheworkpiecetakesplace, <*»*»f f Jf > 1S ~ ?* 

and possfoly also shrinkage. 10 «««a>8* of 45 ™C (R«*well hardness) on the shaft 4. The 

F 3 shaft of a tool which has been treated in this manner can be 

BRIEF DESCRIPTION OF THE DRAWINGS turned mere strongly man the hardened tip 2 or the hexagon 
section 3 permits, plastic deformation taking place with the 

FIG. 1 shows a machine screwdriver bit in accordance stronger rotation, which deformation, depending on the 

with a first embodiment; 15 reduction of the strength, can amount to 30° to 60°. The zone 

FIG. 2 shows the variation in hardness of a tool in can in mis connection be plastically deformed not only once 

accordance with FIG. 1; but several times without the value of a maximum torque at 

FIG. 3 is a diagrammatic showing of a tool in accordance which the plastic deformation starts changing substantially, 

with FIG. 1 in me manufacturing process; and ^ a screwdriver bit manufactured in this manner is acted on 

eroDooimeni. deformation takes place. After termination of the plastic 

DETAILED DESCRIPTION OF THE deformation, the turned tool moves back only by the amount 

PREFERRED EMBODIMENTS of tte eIastic 

25 The screwdriver bit shown in FIG. 4 consists of a tip of 

The tools shown in FIGS. 1-4 are screwdriver bits in x-shaped cross section which forms the working region I, 

accordance with the DIN Standard. They have a drive end and 0 f a shaft 14, substantially of cylindrical shape, which 

which is hexagonal in cross section and a shaft section which f orms the s haft section n, as well as a hexagonal section 

is of round cross section, as well as a working tip which is wnich forms me ^i vc reg i on m. The shaft 4 in this 

X-shaped in cross section and is suitable for engagement M connection has a smaUer diameter man me maximum diam- 

into a Phillips screw. With respect to the further features of eter of foe hexagonal section 13 and of the working tip 12 

the development of the embodiments, and in particular the of ^ screwdriver bit 11. The screwdriver bit 11 consists 

dimensioning of the individual regions, reference is had to essentially of a core of a softer sintered material W and a 

European Patent Application 0 336 136. The material of the sheathing of harder sintered material H forming the working 

tool of the invention has a non-homogeneous spring char- 3J (jp j2. 

acteristic in its lengthwise direction (axis). Hexagonal region 13 and shaft 14 in this embodiment 

In the first embodiment (FIG. 1), the tool consists of a consist of the softer sintered material W and therefore have 

hardened steel body made of a single material, the shaft a lower torsion-bar constant man the tip 12. In order to 

region 4 of which has subsequently been changed in its obtain a continuous transition in hardness or transition in 

hardness or strength by me action of heat. The working ^ spring constant, the core region 15 of the working tip 12 is 

region 2 and the drive region 3, on the other hand, have not formed of softer sintered material W. The actual working tip 

been changed in their hardness or strength. The variation in itself, on the other hand, is made of harder sintered material 

strength of the screwdriver bit 1 shown in FIG. 1, is shown, h which extends as a sheath over the core. One particular 

measured in degrees of hardness, in FIG. 2. It can be noted, advantage of the manufacture of the tool from sintered 

in particular, therein that the working region L which is 45 materials is that the individual regions of the shaft can be 

formed by the insertion tip 2 of X-shaped cross section, has made of different materials or different compositions of 

a greater hardness or strength man me shaft section H, which material. In this connection, it is even possible to impart 

is formed by the substantially cylindrical shaft 4, The different moduli of elasticity to the individual regions of the 

diameter of the shaft 4 in the embodiment shown is less than shaft In that way, not only is it possible to influence the 

the greatest cross- sectional dimension of the X-shaped ^ course of the hardness or of the strength, but the specific 

working tip 2. The drive region m, which is formed by a strength constant can also be adjusted over the length of the 

cylinder 3 of hexagonal cross section and the diameter of tool. 

which is greater than that of the shaft 4, has the hardness or For the production of such a screwdriver bit 11, a blank 

strength of the working region L which is greater than the forming the hexagonal section 13 and the shaft 14 as well as 

hardness or strength of the shaft section H. S5 ae 15 is first of aU pre-molded (injection molded) from 

The transition of hardness from the working region I into soft sintered material W. The tip 12 consisting of harder 
me shaft section II as well as the transition in hardness from sintered material H is then formed (injection molded) on this 
the drive section m into the shaft section II is not sudden but blank, the tip having substantially an X-shaped cross sec- 
continuous, tion. This blank which consists of two components, is then 

FIG. 3 ^grammatically shows the process for the manu- 60 hardened in known manner by the action of heat The 

facture of a screwdriver bit of the first embodiment. In order different sintered materials W and H can differ in their 

to change me texture of the material of the shaft section n composition and their particle size. A particle size of 10 to 

in such a manner than its spring characteristic becomes IS micrometers is preferably selected for the harder region, 

smaller, this shaft section H is acted on by heat For this In addition to metallic components, the sinter powder can 

purpose, the shaft section 4 is introduced into an induction 65 also contain plastic components as binder. In the final 

coil 5, which is then acted on by current Due to the screwdriver bit, the shaft 14 has a greater twistability or 

formation of eddy current in the shaft 4, heat is produced strength than the X-shaped working tip 12. The hardness of 
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the working tip 12 can, in this connection, lie within the uniformity of material into the working region, a hard- 
range of 60 to 63 HRC and the hardness of the shaft 14 can ness of the annealed material being less than a hardness 
amount to about 50 HRC. of said remainder of the material. 

For the shaping, a process in accordance with German 2. A tool according to claim 1, wherein said at least one 
Patent 39 07 022 can be used. 5 shaft section has a lower torsion-bar constant than the 

A powdered-metal injection molding process is suitable working region, 

for the production by powder metallurgy of small parts. The 3. A tool according to claim 1, wherein the hardness of the 

process is derived from the known plastic injection molding one shaft section measured in Rockwell is up to one-quarter 

in which 50-70 per cent by volume of metal powder is less than the hardness of the working region, 
admixed with the plastic. The flowable mass resulting there- 10 4. A tool according to claim 1. wherein the one shaft 

from is compressed to form so-called green compacts. section is directly adjacent the working region. 

Before the actual injection molding of the metal powder, the 5. A tool according to claim 1. further comprising a drive 

metal powder is mixed with a binder which contains plastic region, and wherein the one shaft section of lower hardness 

components, in a given volumetric ratio of, for instance, and lower spring constant is arranged between the drive 
70:30, with reduced pressure of inert gas and a temperature 15 region and the working region. 

of about 150°-180° Celsius. The volumetric ratio is deter- 6. A tool according to claim 1, wherein the material is 

mined in this connection via the particle size. In the injection steel. 

molding machine the material is injected slowly into a mold 7. A torque-transmitting tool, comprising a shaft having a 

at 150°-200° C. and a pressure of 150 bar. In this first end and a second end. and a working supported by the 
connection, the different components can be entered, either 20 shaft at one of said shaft ends, wherein the shaft has at least 

simultaneously (multi-component injection molding) or in one shaft section between said first and said second end of 

succession, into different molds or the same molds. The lower hardness than the working region; and 

binder can be removed in two steps. In a first step, the green wherein said hardness of said one shaft section varies 

compacts can be dipped into a solvent, whereby a part of the continuously from maximum values at both of said 

binder is removed so that a sponge-like open porosity is 25 ends t0 minimum value in a central region of said one 

produced which extends through the entire part Thereupon, shaft section, thereby attaining a reduced torsion spring 

the second removal of binder ca n take place in the sintering constant; and 

furnace together with the actual sintering process The ^ worJdn re ^ on com ^ ses a ^ sintaed amtaiA 

removal phase lies preferably in the phase ,n which the Md said one ^ section rises a ^nd sintered 

furnace is heated up In this connection an increased pres- material different from said first sintered material, the 

sure formed by a mixture of argon and hydrogen can be tool fuIther comprising a ^ve regi on comprising a 

established in the furnace. At the same time as the removal, material harder than the second sintered material of the 

the powder particles start to sinter together. This takes place Qne shaft sectio me ^ sintered of said 

at a temperature of about 800° Celsius. A mechanically workmg region ^ barter and having a higher 

stable sintered body is then already present The furnace is modulus of elasti city than the second sintered material 

then increased to the sintering temperature of about 1200" of ^ one secu - on 

Celsius and evacuated. When the initially open porosity has g A ^ according to daim 7> comprising a drive 

closed complete^ the pressure in the furnace can be hayi a torsion . bar constant ^d hardness 

increased up to 100 bar in order to obtain complete com- ^ said one shaft sectiojli said Mw ion adjoinmg the 

pacting of the part. As powder material, globular particles of Qne section 

a particle size of 10-15 urn are used The chenrical compo- „ A too , t0 claim 7 , wherein in a 

sibon (alloying) is selected in accordance with toe intended re ^ on from me one shaft to ^ workm n ^ ^ 

hardness (spring characteristic) of the matenal Upon the &st smtered material of the working region constitutes a 

injection molding of the green compacts, a mold having a ^ rf lt$sa and lower modulus of elasticit ^ ^ 

W 'Um C3VltleS ^ an outer portion of the working region. 

e claim. . 19, A tool according to claim 7, wherein said one shaft 

1 A torque-trammimng tool, combing a shaft having a section fa subjected to a ^ deformation ^ of 

first end and a second end, and a working region supported a ^ Res ^ an upper limit torque, 

by the shaft at one of said shaft ends, wherein the shaft has u A ^ accordin to claim ^ whcr ein the tool has a 

at least one shaft section between said first end and said lastk defonnability which at least a sing i e excess 

second end of lower hardness than the workmg region; and tmdag of ^ one shaft sec&Qa fey a{ lea$t 3fj0 le]Miyc t0 me 

wherein said hardness of said one shaft section varies working region without a breakage weakening of the tool, 

continuously from maximum values at both of said 12. a tool according to claim 7, wherein subsequent to a 
ends to a minimum value in a central region of said one 5J succession of plastic deformations of the tool, a limit torque 

shaft section, thereby attaining a reduced torsion spring a t which a plastic deformation takes place within said at least 

constant; and one shaft section remains substantially unchanged after a 

said one shaft section comprises a material, at least part of first of said plastic deformations, 
the material being an annealed material, a remainder of 

the material of the one shaft section extending with ***** 
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[57] ABSTRACT 
A fire hydrant cap and actuating tool for use therewith 
provide enhanced security for fire hydrants and in- 
creased safety when using the tool. The cap is forged of 
8620 carbon steel; is provided with an internal steel lock 
washer of cadmium plate steel, and includes thereon a 
forged, external slip ring of 8620 carbon steel with lubri- 
cation between the slip ring and cap. The tool which is 
used in combination with the cap includes a gripper 
which fits under the slip ring to prevent the tool from 
slipping, a spanner wrench and a hexagonal socket with 
a screw for gripping rounded-off valve stems. 

11 Claims, 4 Drawing Sheets 
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FIRE HYDRANT CAP AND ACTUATING TOOL 
THEREFOR 

BACKGROUND OF THE INVENTION 
i The instant invention relates to fire hydrant caps and 
actuating tools for use therewith. More particularly, the 
instant invention relates to fire hydrant caps and actuat- 
ing tools for use therewith wherein security provided 
by the caps is enhanced while use of activating tools for 
the caps is made safer. 

In many communities, fresh water has become, or is 
becoming, a valuable commodity which is metered to 
its users. A ubiquitous source of fresh water in urban 
and suburban communities is the enormous number of 
fire hydrants distributed throughout these communities. 
In order to protect such communities from fire, these 
hydrants must be readily available to fire departments. 
Unfortunately, in many areas, hydrants are opened by 
residents and others in order to obtain quantities of fresh 
water, sometimes for recreational purposes and at other 
times for sale to fresh water users. For example, tanker 
trucks frequently fill illegally at fire hydrants and sell 
stolen water to swimming pool owners. From time to 
time vandals damage, open and waste water from fire 
hydrants for no rational purpose whatsoever. 

In order to protect water supplies and prevent fire 
hydrants from being opened by people other than those 
having authority to do so, vandal-proof security ar- 
rangements have been developed. For example, U.S. 
Pat. No. 3,929,152 to Graham discloses a vandal-proof 
cap which is in wide use throughout the United States. 
This vandal-proof cap relies upon a steel cap which is 
threaded on the outlet of a fire hydrant. The steel cap 
has a dome shaped outer surface with a series of 
grooves therein which require the use of a special 
wrench having a gripping portion with shoulders for 
engaging the grooves. The cap of Graham has been 
improved over the years by providing a slip ring which 
minimizes the effectiveness of band-type wrenches or 
other large wrenches in illegally removing the cap. 
Unfortunately, vandals are beginning to defeat the Gra- 
ham device by pounding the slip ring with a sledge 
hammer to weld the slip ring to the cap so that purchase 
of the slip ring with the cap enables one to apply suffi- 
cient torque to remove the cap with tools other than the 
specially configured tool provided only to fire depart- 
ments. 

In addition, it has been found that the specially con- 
figured tool or wrench utilized to back the cap off can 
slip from the cap. Since the wrench is large and the 
torque applied by the wrench is considerable, if the 
wrench slips there is risk of injury to the firemen using 
the wrench and to any one standing near the wrench. 

In view of the aforementioned considerations, there is 
need for improvement in the original Graham arrange- 
ment 

SUMMARY OF THE INVENTION 
It is an object of the instant invention to provide a 
new and improved fire hydrant cap and actuating tool 
for use therewith. 

In view of this object and other objects, the instant 
invention comprises an improvement in the fire hydrant 
cap disclosed in U.S. Pat. No. 3,929,152 by utilizing a 
cadmium plated, steel lock washer within the cap and a 



forged carbon steel slip ring around the periphery of the 
cap. 

The invention further contemplates providing lubri- 
cation between the slip ring and cap and fabricating 
5 both die cap and slip ring as forgings of 8620 carbon 
steel. 

In addition, the instant invention comprises an actuat- 
ing tool in combination with the cap wherein the actuat- 
ing tool includes a gripper for seating behind the slip 
10 ring in order to minimize the possibility of the actuating 
tool slipping from the cap when the torque is applied 
through the tool. 

Upon further study of the specification and appended 
claims, further objects and advantages of this invention 
15 will become apparent to those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Various other objects, features and attendant advan- 
tages of the present invention will be more fully appre- 
20 ciated as the same becomes better understood when 
considered in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the several views, 
and wherein: 

25 FIG. 1 is a perspective view, showing the fire hy- 
drant cap of the instant invention in place on a fire 
hydrant and an actuating tool of the instant invention in 
position to engage the cap; 
FIG. 2 is an enlarged end view of one end of the fire 
30 hydrant cap of FIG. 1; 

FIG. 3 is a cross-sectional view taken along line 3—3 
of FIG. 2 including the actuating tool engaging the cap; 

FIG. 4 is a perspective view of the fire hydrant cap of 
the instant invention: 
35 FIG. 5 is an enlarged cross-section of the cap accord- 
ing to the instant invention; 

FIG. 6 is a planar view of the cadmium steel, split 
ring lock washer used in the cap of FIGS. 1-4; 
FIG. 7 is a side view of the lock washer of claim 6; 
40 FIG. 8 is an enlarged perspective view of the actuat- 
ing tool of the instant invention; 

FIG. 9 is a planar view of the actuating tool of FIG. 
6; and 

FIG. 10 is a side view of the actuating tool of FIGS. 

45 7. 

DETAILED DESCRIPTION 
Referring now to FIG. 1, there is shown a fire hy- 
drant, designated generally by the numeral 10, upon 

50 which is threaded a fire hydrant cap, designated gener- 
ally by the numeral 12. The cap 12 is threaded on exter- 
nal threads of an outlet 13 by rotating the cap in the 
clockwise direction with an actuating tool, designated 
generally by the numeral 14. 

55 Referring now to FIGS. 2-7 in combination with 
FIG. 1, it is seen that the fire hydrant cap 12 has a body 
portion 20 with a planar back surface 22 and a dome- 
shaped front portion 24 which faces outwardly. The cap 
12 is hollow and includes an inner surface, designated 

60 generally by the numeral 25, having a threaded portion 
26 and a cavity 27. Seated within the cavity 27 against 
an internal annular shoulder 28 is a split steel ring 29 
(FIGS. 6 and 7) which binds with the threaded end of 
the outlet 13 when the cap 12 is tightened thereon by 

65 the wrench 14. 

The dome-shaped surface 24 provides a curved, con- 
vex shape which is not readily engageable with conven- 
tional tools, such as wrenches having parallel jaws, and 
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includes no sharp corners or edges which can be en- shown) within the hydrant to let water flow through 

gaged by chisels for unthreading the cap. Preferably, the outlet 13 when the cap 12 is removed, 

the domed surface 24 is in the form of a sector of a In operation, the actuating tool 14 is placed over the 

sphere, although any curved convex surface may be domed surface 24 to bring the shoulders 44 on the tool 

utilized which cannot be easily gripped by conventional 5 14 into engagement with the shoulders 32 of the cap 12 

tools and rotated off the fire hydrant outlet 13. so that rotation of the handle 14 in the clockwise direc- 

In order to rotate the cap 12 so as to thread onto and tion will tighten the cap 24 onto the hydrant 10. When 

off the externally threaded outlet 13 of the fire hydrant it is desired to remove the cap 12 from the hydrant 10, 

10, a plurality of tool engaging surfaces, generally des- the actuating tool 14 is again fitted over the domed 

ignated by the reference numerals 30, are positioned on 10 surface 24 of the cap 12, placing the curved portions 46 

the domed surface 24 of the cap. Each tool engaging of the tool 14 in engagement with the curved surfaces 

surface 30 includes a shoulder 32 facing oppositely" to 36 on the cap so that when the tool is rotated in a coun- 

the direction in which the cap is threaded onto the terclockwise direction, the cap is unthreaded from the 

hydrant outlet 13 for providing surfaces engageable by outlet 13. 

the tool 14. The internal threads 26 within the cavity 25 15 A number of features have now been provided to 

of the cap 12 are usually threaded for right-hand rota- enhance the effectiveness and safety of caps such as the 

tion and thus the shoulders 32 are oriented to face in a cap 12 and actuating tools such as the actuating tool 14. 

counterclockwise direction around the longitudinal axis Referring now more specifically to FIGS. 5-7, in order 

34 of the cap 12 to provide surfaces for engagement by to miriimize the ability of an unauthorized person or 

an actuating tool used tor threading and tightening the 20 vandal to unthread the cap 12 from the outlet 13, a slip 

cap 12 onto the outlet 13. While the shoulders 32 may be ring 60 has been placed around the cap 12 adjacent the 

engaged by tools such as chisels and hammers, any rear surface 22 thereof. If an attempt is made to grip the 

force applied to the shoulders 32 will always be in a cap 12 with a band wrench or similar device where the 

direction for tightening the cap 12 onto the outlet 13. curvature of the cap approaches the cylindrical surface 

The shoulders 32 cannot be engaged by any conveh- 25 of the outlet 13, slip ring 60 rotates with respect to the 

tional wrench for unthreading the cap 12. cap. In order to discourage vandals from welding the 

Each of the engaging surfaces 30 also include recesses slip ring 60 to the surface of the dome shaped portion 24 

34 extending from each shoulder 32 in a direction oppo- by pounding the slip ring 60 with a sledge hammer or by 

site to the direction in which the cap 12 is threaded onto jamming a wedge between the slip ring 60 and the sur- 

the hydrant outlet 13. Each recess 34 includes a curved 30 face 24, slip ring 60 is made of 8620 carbon steel as is the 

surface 36 extending from the shoulder 32 and progres- cap 12. The 8620 carbon steel of the slip ring and cap 12 

sively increasing in radial distance from the longitudinal are normalized at 1750° F. and drawn at 1150° F. and 

axis 34 of the body 20 for providing a surface for cOact- are then heat treated and carburized to a Rockwell "C" 

ing with the actuating tool 14. It is emphasized that the hardness in the range of 58-62 RC to a depth of 0.030". 

curved surfaces 36 do not provide a gripping surface for 35 To facilitate assembly, the slip ring 60 has an inner 

engagement by any conventional tools for unthreading diarneter equal to the outer diameter of a reduced diam- 

the cap 12. . eter portion 61 of the cap 12. The domed portion 24 of 

As is best seen in FIG. 2, it is preferred to provide the cap 12 ends abruptly with a shoulder 62 which 

three engaging surfaces 30 spaced an equal distance of extends inwardly to the reduced diameter portion 61 

approximately 120° apart around the domed surface of 40 and is abutted by the slip ring 60 when the slip ring is 

the cap 12. slid over the reduced diameter portion 61 of the cap. An 

Referring now more specifically to FIGS. 1, 3 and annular groove 63 is formed in the reduced diameter 

8-10, the actuating tool 14 for threading and unthread- portion 61 of the cap 12 which groove is opposed by a 

ing the cap 12 from the hydrant 10 includes a ring por- complementary annular groove 64 in the slip ring 60. A 

tion 40 Which is preferably circular. The ring portion 40 45 split snap ring 65 of spring steel is received in both the 

includes an internal opening 41 for fitting around the grooves 63 and 64 to retain the slip ring 60 on the cap by 

domed surface 24 of the cap 12 and includes a plurality preventing the slip ring from dislarging off the back end 

of actuating surfaces, generally indicated by the nu- 22 of the cap. During assembly, the split snap ring 65 is 

meral 42. The number of actuating surfaces 42 are equal spread into the groove 64 of the slip ring 60 so that the 

to the number of tool engaging surfaces 30 on the cap 12 50 assembly of the slip ring and snap ring clears the re- 

coacting therewith. Each actuating surface 42 includes duced diameter portion 61 of the cap. 

a shoulder 44 positioned to coact with one of the shoul- Unitary with the slip ring 60 is a hookeye 67 having 

ders 32 of the cap 12. In addition, each of the actuating an opening 68 therethrough for receiving a safety chain 

surfaces 42 also includes a curved portion 46 which (not shown) so that the cap 12 can remain loosely at- 

extends from its respective shoulder 44 in a clockwise 55 tached to the fire hydrant 10 after the cap is unthreaded 

direction and progressively decreases in distance from from the outlet 13. 

the center of the ring portion 40 so as to coact with the The improved cap 12 includes a weep hold 69 con- 
curved surfaces 36 on the cap 12. Tool 14 also includes necting the cavity 27 to the atmosphere so as to equalize 
a handle 48 connected to the circular portion 40 for pressure between the atmosphere and the inside of the 
applying torque to the ring 40. At the end of the handle 60 hydrant 10. 

48 is a hooked portion 49 which is configured as a span- A space 70 is provided between the slip ring 60 and 

ner wrench to cooperate with other structures (not adjoining portions of the cap 12 to accommodate lubri- 

shown) associated with pumper equipment. Extending cation so that the ring will slip easily with respect to the 

from the ring portion 40 in a direction opposite the cap. Access to the lubrication space 70 is provided by a 

handle 48 is a flange 50 which has a hexagonal socket 52 65 bore 72 positioned behind hook eye lug 69 so that addi- 

projecting therefrom which socket cooperates with the tional lubrication can be added from time to time to 

hexagonal valve stem 64 (FIG. 1) projecting from the maintain slippage between the ring 60 and cap 12. An 

top of the hydrant 10 in order to open the valve (not appropriate lubricant is #1242 lithium base grease. The 



lubricant works its way around the snap ring 65 and 
through the split in the snap ring so that the grooves 63 
and 64 retain the lubricant. The resulting arrangement 
enhances the vandal resistance of the cap and prevents 
hard water corrosion buildup from locking the ring 60 S 
to the cap. Moreover, lubrication provides for proper 
operation of the slip ring 60 over a longer period of time 
while the bore 72 allows the ring to be lubricated on 
site. 

The split ring 29 shown in FIGS. 5-6 is a double zinc 10 
or cadmium-plated, steel lock washer which does not 
deteriorate over time (which was a problem with the 
previously used rubber washers). In addition, the steel 
lock washer 29 requires 150-160 foot pounds of torque 
to rotate the cap 12 with respect to the outlet 13, 15 
whereas the previously used rubber washer required 
only about 75 foot pounds. As is seen in FIG. 7, the lock 
washer 29 is offset approximately one thickness so as to 
apply pressure to the face of the outlet 13 of the fire 
hydrant 10. 20 

The increased amount of torque necessary to dislodge 
the cap 12 from the outlet 13 increases the possibility for 
the wrench or actuating tool 14 slipping from the cap 
when attempting to remove the cap. In order to mini- 
mize this possibility, a gripping element, designated 25 
generally by the numeral 80 is pivoted on the handle 14. 
Preferably, the gripping element 80 is retained on the 
flange 50 by a bolt 82 passing through a hole 84 in the 
base of the hexagonal socket 52 (see FIG. 8). The bolt 
82 has a nut 86 rotationally fixed with respect thereto so 30 
that the gripper 80 is freely rotatable on the bolt 82. The 
gripping element 80 has a generally U-shaped portion 
90 with a long leg 91 and a short leg 92. Secured to the 
long leg 91 is a first flange 94 which, as seen in FIG. 3, 
fits behind the slip ring 60 and prevents the actuating 35 
tool 14 from slipping from the cap 12. The long leg 91 
and first flange 94 are used for engaging caps 12 on four 
and one half inch outlets 13. The sort leg 92 has a sec- 
ond flange 96 projecting therefrom for engaging the 
caps 12 on two and one half inch outlets 13. It is empha* 40 
sized that the gripper 80 is freely rotatable on the bolt 82 
so as to readily seat behind the slip ring 60. 

From time-to-time vandals attempt to rotate the ex- 
posed valve stem 64 (FIG. 1). After a while, the valve 
stem 64 can become rounded off so that the hexagonal 45 
socket 52 slips. In order to avoid slippage in such situa- 
tions, the socket 52 is provided with a thumb screw 98 
threaded through the wall of the socket 52 for tighten- 
ing against the hexagonal nut 64 so as to achieve pur- 
chase when the nut is rounded off. 50 

The free end of the handle 48 of activating tool 14 
includes a spanner wrench portion 100 which can be 
used to tighten or remove rocker lugs, pin lugs, slotted 
hose couplings and hydrant caps (structures not 
shown). Thus, the actuating tool 14 negates the need for 55 
firemen to carry separate spanner wrenches for these 
purposes. 

In addition to the gripping element 80, the tool 14 has 
an increased cross-sectional area in the vicinity of the 
hexagonal socket 52 and well as an increased wall thick- 60 
ness for the socket and an increase radius area in the 
handle 48. Moreover, the actuating tool 14 is made of a 
higher grade ductile iron ASTM A536 65-45-12 as cast, 
having a BHN hardness in the range of 217 to 235. 

All patents, publications and standards cited herein 65 
are hereby incorporated by reference. 

From the foregoing description, one skilled in the art 
can easily ascertain the essential characteristics of this 



invention, and without departing from the spirit and 
scope thereof, can make various changes and modifica- 
tions of the invention to adapt it to various usages and 
conditions. 
What is claimed: 

1. A fire hydrant cap for a fire hydrant outlet being 
mounted to an removed from said hydrant outlet by a 
specialized tool, said cap comprising: 

a body having a domed surface formed of a carbon 
steel forging and heat treated to a Rockwell "C" 
hardness at least in the range of 50-62, the body 
haying an internal surface and external surface; 

the internal surface of the body having internal 
threads extending inwardly into the body for at- 
tachment to said fire hydrant outlet, the internal 
surface also including an annular shoulder therein; 

a cadmium plated steel lock washer in the form of a 
split ring seated against the internal shoulder; 

the external surface extending around and over the 
internal surface and having a curved, convex 
shape; 

a plurality of tool engaging surfaces disposed thereon 
and spaced from each other and positioned on the 
external surface, each tool engaging surface includ- 
ing a shoulder facing oppositely to the direction in 
which the cap is threaded onto said hydrant outlet 
for providing shoulders for engagement by a tool 
having .complementary surfaces for cooperative 
engagement with said tool engaging surfaces for 
tightening said cap to said hydrant outlet when 
torque is applied to said tool; 

each engaging surface including a recess extending 
from the shoulder in a direction opposite the direc- 
tion in which the cap is threaded onto the hydrant, 
each of the recesses including a curved surface 
progressively increasing in distance from the axis 
of the body and including a side wall which ex- 
tends parallel to the longitudinal axis of the cap for 
coacting with said tool complementary surfaces for 
unthreading the cap from said hydrant outlet; 

an externally facing annular groove in the external 
surface adjacent a portion of the cap where the 
external and internal surfaces meet; 

a slip ring forged of carbon steel and having an inter- 
nally facing annular groove in alignment with the 
externally facing annular groove in the external 
surface of the cap, said slip ring having a back 
surface for engaging a selective gripping means 
disposed on said tool; and 

a spring steel snap ring in registration with both 
grooves to secure the slip ring on the cap in rota- 
tional relation therewith, and said selective grip- 
ping means cooperating with slip rings of different 
size caps mounted on said hydrant outlet to prevent 
said tool complementary surfaces from slipping off 
of said tool engaging surfaces when torque is ap- 
plied to said tool for tightening and removal of said 
cap to and from said hydrant outlet. 

2. The cap of claim 1, wherein space is provided 
between the slip ring and the cap for receiving a lubri- 
cant to facilitate slippage of the ring with respect to the 
cap. 

3. The cap of claim 2, further including a bore in the 
slip ring, the bore communicating with the space be- 
tween the cap and slip ring wherein lubricant can be 
introduced after the cap and slip ring are assembled. 

4. The cap of claim 3, wherein the cap and slip ring 
are both forgings of 8620 carbon steel. 
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5. The cap of claim 1, further including in combina- underlying the slip ring may be moved into operative 
tion therewith ah actuating tool, the actuating tool com- position after the handle is placed on the cap. 
prising: 7. The combination of claim 6, wherein the gripper is 

a ring portion defining an internal opening and a pivoted on the handle for rotation to operative position. 

handle extending from the ring portion for rotating 5 8. The combination of claim 7, wherein the actuating 

, the tool; tool includes a hexagonal socket for opening fire hy- 

the ring portion including a plurality of actuating drant valve stems, the hexagonal socket projecting from 

surfaces positioned about the internal opening for the ring portion at a location Opposite that of the handle 

coacting with the engaging surfaces on the exterior with the gripper projecting in a direction opposite that 

surface of the cap for tightening and untightening 10 of the socket. 

the cap from a hydrant, each actuating surface 9. The combination of claim 8, wherein the socket 

including a shoulder positioned and shaped to includes a bolt projecting therefrom on which the grip- 

coact with a shoulder on the cap engaging surfaces per is freely rotatable. 

and including a curved portion positioned and 10. The combination of claim 8, wherein the socket is 
shaped to coact with the curved surface on the cap 15 defined by a wall and wherein the socket further in- 
engaging surface on the exterior surface of the cap; eludes a threaded bore through the wall thereof and a 
said gripping means includes a gripper attached in screw threaded in the bore, wherein upon tightening 
proximity to the ring portion, the gripper having a the screw, the socket can achieve purchase on a 
portion thereon for underlying the slip ring on the rounded off valve stem. 

cap when the tool is placed over the cap to prevent 20 11. The combination of claim 10, wherein the handle 

the tool from slipping from the cap. has a free end portion and includes a spanner wrench at 

6. The combination of claim 5, wherein the gripper is the free end portion thereof, 
movably mounted on the handle so that the portion * * * * * 
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[57] ABSTRACT 
A torque wrench particularly suited for applying a 
selected maximum torque to a dental implant compo- 
nent is constructed of a single shaft of predetermined 
material and dimension with an undercut or relieved 
portion therein such that application of a predetermined 
torque to the dental component through the shaft pro- . 
duces a deformity in the shaft at the relief. The shaft is 
designed with one end to engage the implant compo- 
nent or device coupled thereto. Where the shaft is 
straight, the other end of the shaft is designed to engage 
a driver. Alternatively, the shaft is bent by ninety de- 
grees so that the other end of the shaft acts as an integral 
lever arm. Preferably, the undercut in the shaft is 
diamond shaped such that it increases in width as it 
increases in depth and then decreases in width as it 
decreases in depth. The diamond shaped undercut re- 
duces the likelihood that upon deformation the shaft 
will break and produce jagged edges and metal frag- 
ments. 

20 Claims, 2 Drawing Sheets 



120 124 




U.S. Patent Mar. 22, 1994 Sheet 1 of 2 5,295,831 




U.S. Patent Mar. 22, 1994 Sheet 2 of 2 5,295,831 




FIG. 3 



5.2S 

1 

DISPOSABLE TORQUE WRENCH FOR DENTAL 
COMPONENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to torque wrenches for 
dental components. More particularly, the invention 
relates which to a disposable torque wrench for apply- 
ing a selected maximum torque during installation of a 
prosthetic component onto a dental implant. 

2. State of the Art 

Torque wrenches are known to be useful in medicine 
and dentistry. For example, U.S. Pat. No. 4,304,445 to 
Bailey et al. discloses a "Dental Wrench" having a 
structure which permits application of differing torques 
to the bur securing collet of a dental handpiece and the 
end cap of a turbine housing in a single wrench assem- 
bly. The Bailey et al. wrench has a shaft which engages 
the bur securing collet, and which is supported rota- 
tively in a frame member and secured to a support mem- 
ber which has means for engaging the end cap of the 
turbine housing. Interlocking means are provided be- 
tween the support member and the frame member so 
that the wrench can be rotated as a unitary assembly to 
secure or remove the end cap of a turbine housing. The 
interlocking means are releasable so that the shaft can 
be rotated independently within the frame member to 
secure or remove a dental bur in or from the collet of 
the handpiece housing. That portion of the frame mem- 
ber which is gripped for securing the end cap of the 
housing is of larger diameter relative to the support 
member so that increased torque can be applied to the 
end cap when the interlocking means is engaged to 
securely fasten the cap to the housing. 

Another dental torque wrench with a similar purpose 
is disclosed in U.S. Pat. No. 3,935,761 to Junkel et al. 
The torque wrench of Junkel et al. includes a unitary 
angular C-shaped body, one of the arms of the body 
being provided with a socket, and a recess for accu- 
rately locating the wrench in position relative to the 
head of a handpiece when chuck adjustment (or re- 
moval) is desired. Between the paired arms is a knurled 
cylindrical wheel dimensioned to fit comfortably be- 
tween, and be rotated by, the same fingers that receive 
the narrower connecting portion of the C-shaped body. 
A torsion spring shaft extends through the wheel and 
into the socket and has a non-circular end portion re- 
ceivable with in opening of a handpiece chuck for lock- 
ing the two parts (chuck and shaft) against independent 
relative rotation. A shoulder of the shaft limits the ex- 
tent that the end portion may be inserted into the chuck 
opening, and the substantial length of that shaft, and its 
relationship with the other parts of the wrench, result in 
a torsional flexure of the shaft upon chuck tightening 
that signals the user when the torque limit is ap- 
proached. The shaft is spring-loaded for limited axial 
movement. 

In addition to torque wrenches designed for adjusting 
dental tools, there are known torque wrenches for ap- 
plying torque to dental implants, posts and other com- 
ponents. For example, U.S. Pat. No. 4,480,997 (reissue 
31948) to Deutsch et al. discloses a "Dental Post and 
Wrench Therefor and Method of Restoring Bulk to a 
Tooth Root Therewith". This known wrench is used to 
apply a predetermined torque to a dental post to thread 
it into the tooth root for crown restoration. The wrench 
is small and designed to be manipulated with thumb and 
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index finger. It has a manually rotatable driving handle, 
the interior of which is hollowed to form a chamber. 
The lower end of the chamber terminates in a closure 
wall that has a centrally located opening through which 

5 a driven shaft extends outwardly from the handle. The 
driven shaft has an enlarged head, the undersurface of 
which provides a clutch or engaging surface that en- 
gages with the facing engaging surface of the closure 
wall. The engaging surfaces of the head and the closure 

10 wall function as clutch means to transmit the drive from 
the drive handle to the driven shaft. 

The known torque wrenches for use in dentistry are 
relatively complex and expensive, difficult to calibrate, 
and require repeated sterilizations. They all require 

15 either a clutch means, a spring loading, or interacting 
parts movable relative to each other. For the purpose of 
applying a maximum torque to a dental component, 
however, the ideal wrench is compact, simply con- 
structed, inexpensive, easy to use, and disposable. It 

20 should have few, if any, relatively moving parts. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
torque wrench particularly suited for use in applying a 
selected maximum torque to a dental component. 

It is another object of the invention to provide a 
torque wrench which is simple to construct, easy to use 
and inexpensive enough to be disposable after one use. 
30 A further object of the invention is to provide a 
torque wrench suitable for use with dental implant pros- 
thetic components which permits a predetermined max- 
imum torque to be applied to the component during 
restoration. 

35 An additional object of the invention is to provide a 
dental component torque wrench which deforms so as 
to become unusable upon the application of a selected 
maximum torque, but which does not break. 
The objects of the invention are achieved by a 

40 wrench constructed of a single integral piece of a metal 
which is preferably of hexagonal cross-sectional and of 
a desired thickness, and which has an undercut or valley 
portion at a desired location in its torque arm so that the 
torque arm of the wrench is deformed when a predeter- 

45 mined torque is applied through the torque wrench to a 
dental implant component. Preferred aspects of the 
invention include the use of a diamond shaped undercut 
in the wrench which increases in width as it increases in 
depth, and then decreases in width as it decreases in 

50 depth. The diamond shaped undercut is effective in 
causing the wrench to deform at the desired torque 
without breaking off and leaving jagged surfaces and 
metal particles in the mouth. A first preferred embodi- 
ment of the invention provides a torque wrench which 

55 is comprised of a single rod bent through a ninety de- 
gree turn so that it provides a torque arm with the dia- 
mond-shaped undercut, and a perpendicular drive shaft 
which mates with the dental implant or an attachment 
thereto. A second embodiment of the invention pro- 

60 vides a torque wrench which is a straight rod with an 
undercut therein. The top end of the straight rod is 
adapted for insertion into a driving tool, while the bot- 
tom end mates with the dental implant component or an 
attachment thereto. 

65 Additional objects and advantages of the invention 
will become apparent to those skilled in the art upon 
reference to the detailed description taken in conjunc- 
tion with the provided figures. 
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BRIEF DFSCRIPTION OF THF DRAWINGS ^ relieved P ortion 32 is essentially symmetrical and 

BRIEF DESCRIPTION OF THE DRAWINGS ang , es downward and upward at an ^ of approxi . 

FIGS, la and 16 are respectively side and top views mately six degrees while it widens and narrows at an 

of a first embodiment of the torque wrench of the inven- angle of approximately six degrees (about three degrees 

tion where the torque wrench has a ninety degree bend; 5 on either side of a middle axis). With 8650 alloy an- 

FIG. 2 is a diagram of a second embodiment of the nealed steel and the provided dimensions, the lever arm 

ninety degree bend torque wrench of the invention; and 24 will deform when approximately 22 Newton-cm 

FIG. 3 is a cross-sectional view of a third embodi- torque is applied through engaging arm 12 to a dental 

ment of the torque wrench invention intended for use implant. In this manner, a known maximum torque 

with a driving tool. 10 f orcc j s applied to the dental implant component, 

DETAILED DESCRIPTION OF THE therebv guaranteeing the desired force for installation 

PREFERRED EMBODIMENT while preventing excess force which could break the 
implant itself, the component, or the biological interface 

Referring now to FIGS, la and 16, a first preferred established between the implant and bone, 

torque wrench 10 is shown. Torque wrench 10 is 15 skiUed in the art wiu appreciate that the torque 

^ ed £° m *.? n | le mte 87 ,1 1 _ shi ! ft of ^nealed steel 20 wrench 10 with the ^nd 18 and relieved portion 32 

(8650 alloy with Rockwell hardness of between C50 ^ manufactured eith er through casting and/or 

and C60) having a hexagonal cross-section (see FIG. mining 

1 v ) , In i hC embod J im J ent °l FIGS la and 16, the integral Re f erri ng now to FIG. 2, a second embodiment of a 

shaft 20 is provided with a bend 18 so that it forms a 20 ni d ^ e wrench u0 is ^ T 

lever arm 24 and an engaging arm 12. Because the shaft wrench . & riscd of a single cy i mdric al shaft 120 

20 has a hexagonal cross-section, the end 15 of engagmg which has a ^ ug Qf m d and thercb 

arm 12 can engage hexagonally shaped socket. Thus forms ^ m flnd m T wrench uo is shown 

dental components (not shown) which are provided tQ fee wjder m cros$ than wrench , 0 rf 

with such a hex shaped socket may be engaged by the 25 b . . * d f 

end 15 of the engaging arm 12 so that when the lever ... . . . , . v. . . 

arm 24 is moved around the axis 99 of engaging arm 12, w ' th a hexa 8° nal ^entation or countersunk area 115 

a torque is applied to the engaged component. wh ' ch can . m ' te W1 n ™ T^ ^Tn pr0trUS ' 0n 

It is an important feature of the invention that the such as a nex nut ^l* 0 ^^ d,fferences be " 

wrench 10 be constructed of material so that it will 30 * we< ^ • wre " c " h I 110 ° f FIG - 2 and torque wrench 

deform when a predetermined force is applied to the 10 of FIGS ; and J* a f. the ,nclus,on of shaped under- 

shaft 20. There are many such known materials and it c ,_ ut °rrelief 132 in the dnvmg/engaging arm 112 : rather 

will be recognized that the dimensions of the arms 12 j han the Preferred tapered diamond shaped rel.ef in the 

and 24, together with the properties known about the lever arm. 

material from which it is constructed will determine at 35 I{ wl11 be appreciated that aspects of the torque 

what force the shaft will deform. In this regard, it has wrench of FIG - 2 can »* applied to the torque wrench 

been discovered that by providing relieved dimensions of FIGS - lo and 16 and vice versa. For example, the 

at one or more portions 32 of the shaft 20 ensures that tor 9 ue wrencn of FIG - 2 could utilize 3 relief in arm 124 

the shaft 20 will deform reliably upon application of a ( as shown in phantom) instead of or in conjunction with 

predetermined force. In this manner, the torque wrench 40 the provided relief in arm 112. The use of two reliefs 

can be used to provide a torque of no more than a prede- could be used as a safeguard to guarantee that the 

termined amount on a dental implant component which wrench will deform before an undesirable large torque 

is being driven into the implant which in turn is secured >s applied to the dental implant component. Likewise, 

in the mandibular or maxillary bone. borrowing from FIGS, la and 16 to FIG. 2, the relief 

In the preferred embodiment of FIGS, la and 16, one 45 -section(s) 132 could be diamond shaped and tapering as 

portion 32 of relieved dimension is shown in the lever shown in FIGS, la and 16. On the other hand, torque 

arm 24 of shaft 20. As shown, the relieved dimension wrench 10 could likewise be changed to apply the relief 

portion 32 is generally diamond shaped such that it 32 » n arm 12 instead of arm 24, and the shape and loca- 

increases in width (as seen in FIG. 16) as it increases in t'°n of the relief could be changed as desired, 

depth (as seen in FIG. la), and then decreases in width 50 A third embodiment 210 of the wrench of the inven- 

as it decreases in depth. It has been found that by taper- tion is shown in FIG. 3 where shaft 220 is an unbent 

ing the "undercut" in at least one and preferably two single unitary shaft. Thus, torque wrench 210 is not 

dimensions, when the torque wrench is deformed by provided with a lever arm (24 in FIG. 1), but rather, 

application of force in excess of the maximum desired shaft 220 is adapted to have a second engaging end 226. 

force, the wrench will not break. Thus, no jagged edges 55 The second engaging end 226 is designed to engage a 

or metal pieces will be generated driving means (e.g., handle or a motor drive) 228. The 

In the preferred embodiment of the invention, the other end of shaft 220 is designed either with a hexago- 

shaft 20 is 0.050 inches in diameter (flat to flat) and nal protrusion as indicated at 214, or alternatively with 

approximately 2.4 inches long. When bent, the lever a hexagonally arranged receiving means or indentation 

arm 24 itself is approximately 1.8 inches long, and the 60 112 (shown in phantom). The torque wrench 210 of 

driving or engaging arm 12 is approximately 0.625 FIG. 3 is also provided with a portion of relieved di- 

inches long. The relieved portion 32 is between 0.75 and mension 232 which functions in the same or a similar 

0. 8 inches long and extends the entire width of the shaft way to the relief portions of the embodiments of FIGS. 

20 at the middle location 41 of the relief which is ap- la, 16, and 2. It should be appreciated that just as torque 

proximately 0.50 inches from the axis 99 of engaging 65 wrench 210 is provided with a second engaging end 226 

arm 12. At the middle location 41 of the relief, the shaft for engaging a motor drive or the like 228, the lever arm 

20 is undercut a full half-width such that the diameter at of the torque wrenches 10 and 110 of FIGS, la, 16, and 

location 41 is approximately 0.025 inches. As shown, 2 can be provided at the end of their lever arms with 
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means for engaging a handle or other driving mecha- 
nism. 

The advantages of the torque wrenches of the inven- 
tion are that they are simple and extremely inextensive 
to manufacture, easy to use, and very reliable. In addi- 5 
tion, the torque wrenches with the tapered undercut are 
less likely to break and leave jagged edges and metal 
fragments. The wrenches are intended to provide a 
selected maximum torque to a dental implant compo- 
nent, at which point they deform and are discarded after 10 
one use. 

There have been illustrated and described herein 
torque wrenches for dental implant components. While 
particular embodiments of the invention have been 
described, it is not intended that the invention be limited 15 
thereto, as it is intended that the invention be as broad in 
scope as the art will allow and that the specification be 
read likewise. Thus, while a particular steel alloy was 
described as the preferred material of the invention, it 
will be appreciated that other materials, or other alloys 20 
could be utilized. Likewise, while particular dimensions 
were described in the preferred embodiment, including 
the diameter of the steel, the distance from the relief to 
the curve in the steel, the depth of the relief, etc., it will 
be appreciated that other dimensions could be utilized 25 
with the exact same material to provide the same maxi- 
mum torque. With other materials, clearly, other dimen- 
sions could be utilized. Also, if a different maximum 
torque were required, other dimensions, shapes, and/or 
materials could be utilized to obtain the same. It will 30 
therefore be appreciated by those skilled in the art that 
yet other modifications could be made to the provided 
invention without deviating from its spirit and scope as 
so claimed. 

We claim: 35 

1. A torque wrench for a dental implant component, 
comprising: 

a single integral shaft having a first end, a second end, 
and a middle portion having an undercut therein, 
said first end having a first engaging means for 40 
engaging said dental implant component, said first 
engaging means having one of an outer surface 
which is hexagonal in cross-section and an indenta- 
tion which is hexagonal in cross-section, wherein 
said shaft is constructed of a preselected material 45 
and dimensioned to a first preselected cross-sec- 
tional thickness, and said undercut being located at 
a preselected location along said shaft and under- 
cutting said shaft to at least one preselected cross- 
sectional thickness such that said shaft deforms 50 
substantially and noticeably without breaking at 
said undercut when a predetermined torque is ap- 
plied through said shaft to said dental implant com- 
ponent. 

2. A torque wrench according to claim 1, wherein: 55 
said middle portion of said shaft has a substantially 

ninety degree bend therein with a first portion of 
said shaft from said bend to said second end 
thereby acting as a lever arm. 

3. A torque wrench according to claim 2, wherein: 60 
said undercut is located in said lever arm. 

4. A torque wrench according to claim 3, wherein: 
said undercut is generally diamond shaped and in- 
creases in width as it increases in depth and then 
decreases in width as it decreases in depth. 65 

5. A torque wrench according to claim 4, wherein: 
said single integral shaft is hexagonal in cross section. 

6. A torque wrench according to claim 1, wherein: 
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said single integral shaft is hexagonal in cross section. 

7. A torque wrench according to claim 1, wherein: 
said undercut is generally diamond shaped and in- 
creases in width as it increases in depth and then 
decreases in width as it decreases in depth. 

8. A torque wrench according to claim 5, wherein: 
said middle portion of said shaft has a substantially 

ninety degree bend therein with a first portion of 
said shaft from said bend to said second end acting 
as a lever arm, and with a second portion of said 
shaft from said bend to said first end acting as a 
driving arm. 

9. A torque wrench according to claim 8, wherein: 
said preselected material is alloy 8650 annealed steel, 
said undercut is located in said lever arm, 

said first preselected cross-sectional thickness is ap- 
proximately 0.0S0 inches in diameter, 
said lever arm is approximately 1.8 inches long, 
said driving arm is approximately 0.625 inches long, 
said undercut is approximately 0.775 inches long and 
said undercut starts at a first location and angles 
downward at approximately six degrees and wid- 
ens at approximately six degrees as it angles down- 
ward to a middle location having said at least one 
second preselected cross-sectional thickness, and 
angles upward at approximately six degrees and 
widens at approximately six degrees as it angles 
upward to a second location, wherein said second 
preselected cross-sectional thickness is approxi- 
mately 0.025 inches in diameter, and said middle 
location is approximately 0.5 inches from said 
bend, and said predetermined torque is approxi- 
mately 22 Newton-cm. 

10. A torque wrench according to claim 9, wherein: 
said single integral shaft and said outer surface of said 

first engaging means are hexagonal in cross-sec- 
tion. 

11. A torque wrench according to claim 5, wherein: 
said outer surface of said first engaging means is hex- 
agonal in cross-section. 

12. A torque wrench according to claim 1, wherein: 
said first engaging means has an indentation which is 

hexagonal in cross-section. 

13. A torque wrench according to claim 1, wherein: 
said second end has a second engaging means for 

engaging a drive means. 

14. A torque wrench according to claim 1, wherein: 
said undercut increases in width as it increases in 

depth and then decreases in width as it decreases in 
depth. 

15. A torque wrench according to claim 1, wherein: 
said undercut is generally diamond shaped. 

16. A torque wrench for a dental implant component, 
comprising: 

a single integral shaft having a first end, a second end, 
and a middle portion having an undercut therein, 
said first end having a first engaging means for 
engaging coupling means coupled to said dental 
implant component upon which a torque is to be 
applied, wherein said shaft is constructed of a pre- 
selected material and dimensioned to a first prese- 
lected cross-sectional thickness, and said undercut 
being located at a preselected location along said 
shaft and undercutting said shaft to at least one 
preselected cross-sectional thickness such that said 
shaft deforms substantially and noticeably without 
breaking at said undercut when a predetermined 
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torque is applied through said shaft to said dental 
implant component. 

17. A torque wrench according to claim 16, wherein: 
said middle portion of said shaft has a substantially 

ninety degree bend therein with a first portion of 5 
said shaft from said bend to said second end 
thereby acting as a lever arm. 

18. A torque wrench according to claim 16, wherein: 
said undercut increases in width as it increases in 

depth and then decreases in width as it decreases in 10 
depth. 

19. A torque wrench for a dental implant component, 
comprising: 

a single integral shaft having a first end, a second end, 
and a middle portion having an undercut therein, 15 
said first end having a first engaging means for 
engaging said dental implant component, said first 



engaging means having one of an outer surface 
which is hexagonal in cross-section and an indenta- 
tion which is hexagonal in cross-section, wherein 
said shaft is constructed of a preselected material 
and dimensioned to a first preselected cross-sec- 
tional thickness, and said undercut being located at 
a preselected location along said shaft and under- 
cutting said shaft to at least one preselected cross- 
sectional thickness such that said shaft deforms at 
said undercut when a predetermined torque is ap- 
plied through said shaft to said dental implant com- 
ponent, said undercut increasing in width as it in- 
creases in depth and then decreasing in width as it 
decreases in depth. 
20. A torque wrench according to claim 19, wherein: 
said undercut is generally diamond shaped. 
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2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) £3 Claim(s) 1-7 and 24-38 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) E3 Claim(s) 31_ is/are allowed. 

6) S Claim(s) 1-7.24-30.32.33.36.38 is/are rejected. 

7) EI Claim(s) 34.35 and 37 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 19 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 

3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 33 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In claim 33, it is unclear whether Applicant intends to claim 
the combination of a locking cap and fire department connection or the subcombination 
locking cap alone. While the preamble sets forth the subcombination locking cap alone, 
with the intended use on a fire department connection, the body of the claim later 
recites "sized and configured to be received by... fire department connection" which 
would lead one to infer that the combination is intended to be claimed. Since the claim 
is unclear as it is, if Applicant intends to claim the combination, the combination must be 
positively claimed. 

Claim Objections 

3. Claim 28 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 28 recites locking 
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cap limitations which do not further limit the key of claims 24 and 27 from which it 
depends. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4,32,36,38 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Hoshino 5,41 9,650. Hoshino teaches a plug 21 and face plate 32 cap expander 
assembly for a pipe end 50 comprising a threaded actuator 70, having a configured 
head with a conventional female slot to receive a conventional male tool member, and 
attached to a tapered spreader member 41 which expands the plug member 21 into 
frictional engagement with the pipe walls 50 when locked. The plug comprises a front 
surface (at 51a (bottom) in Fig. 3), rear surface (at 21a (top) in Fig.2), side outer surface 
(at 21a in Fig.1) and a slot 22 (fig.1) extending longitudinally between the front and rear 
and radially between the side and a relief opening (the top plane of slot 22 
corresponding to the thickness of the wall of plug member 21 , i.e. the entrance of the 
open-ended slot) and further, wherein the inside of the plug forms a channel 
therethrough (coextensive with the surface 23,24,25 defining the perimeter of the inside 
wall of plug 21 in Fig.1) and radially displaced from the relief opening (top plane of slot 
22), which receives a spreader member 41 and the actuator 70. With respect to new 
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claim 32, the channel coextensive with surface 23 in Fig. 1 is considered "radially 
displaced" from the relief opening which is interpreted as the top plane portion of slot 22 
corresponding to the thickness of the outer side wall of plug 21 . 

6. Claims 24-28 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Strauch 5,704,261 . Strauch et al teach a key/tool member 3 comprising a head 2 
having a raised portion on the distal tip thereof to engage a structure, a handle shaft 
3,4, defining a deformation zone without a relief cut which, upon torqueing of the tool 
beyond a predetermined amount, deforms plastically (col. 4, lines 10-24; claims 10,12). 
It would have been obvious to one of ordinary skill in the art to utilize such a tool/key as 
taught by Strauch et al, on a locking cap actuator such as that previously discussed with 
respect to Hoshino. It is noted that the preamble recitation of a "locking cap" key does 
not impart structure to the key and is considered intended use of the key and not 
accorded patentable weight. Furthermore, the limitation of claim 28 does not further limit 
the key structure and is not accorded patentable weight. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 7 and 33 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Hoshino 5,419,650 in view of Borenstein 4,651,771. 
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With respect to claim 7, Hoshino teaches a plug member on a locking cap but 
fails to specify the material used. Borenstein et al teach, in col. 4, line 65, the use of 
brass among other suitable materials for a plug lock member. It would have been 
obvious to one of ordinary skill in the art to modify the material of Hoshino by providing 
brass as taught by Borenstein et al as an obvious matter of design choice. 

With respect to claim 33, Hoshino teaches the pipe lock cap expander 
arrangement described above but fails to teach the use of such an expander cap in 
combination with a fire department connection. Borenstein teaches a fire department 
connection in a fire hydrant having a pipe 18 with a locking cap 28 therefor having a 
female patterned pentagonal head 46 which is engaged by a correspondingly patterned 
tool head 50 to remove the locking cap from the pipe 18. It would have been obvious to 
one of ordinary skill in the art to combine the teachings of Hoshino and Borenstein by 
providing a locking cap with the pipe cap expander arrangement taught by Hoshino on a 
fire department connection pipe taught by Borenstein as an obvious matter of design 
choice in substituting one type of pipe cap for another. 

9. Claims 5,6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hoshino '650 in view of Lanham 6,017,177. Lanham teaches the use of a bolt head 
30/35 (Fig. 1) having a female cloverleaf pattern consisting of seven apexes (35) and 
eight wavy grooves connecting the apexes, actuated by a similarly configured key head 
20/25. It would have been obvious to one of ordinary skill in the art to modify the female 
pattern bolt head 22 of Hoshino by providing a cloverleaf configured bolt head and 
accompanying key head as taught by Lanham to enhance the security of the lock. 
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1 0. Claims 24,29 are further rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Stehling '501 in view of Strauch et al '261 . Stehling teaches a key member having 
a hole portion (at 40) which is capable of receiving a key ring. It would have been 
obvious to one of ordinary skill in the art to modify the key of Stehling by providing a 
deformation zone as taught by Strauch et al as an obvious matter of design choice in 
enhancing the security of the lock cap. 

1 1 . Claims 24,30 are further rejected under 35 U.S.C. 103(a) as being unpatentable 
over Borenstein '771 in view of Patterson '831. Borenstein et al teach a key member 
comprising a T-shaped cross member configuration at one end (49/66) with a hole 66 
disposed in one cross member. It would have been obvious to one of ordinary skill in 
the art to modify the key of Borenstein et al by providing a deformation zone as taught 
by Strauch et al as an obvious matter of design choice in enhancing the security of the 
lock cap. 



Allowable Subject Matter 

12. Claim 31 is allowed. 

The limitation in claim 31 requiring the channel to be disposed between the slot 
side surface and the relief opening defines over Hoshino which clearly teaches the 
channel (portion coextensive with surface 23 in Fig.1) radially disposed after the slot 22 
and relief opening (top plane of slot 22). 



Application/Control Number: 1 0/789,630 Page 7 

Art Unit: 3676 

13. Claims 34,35,37 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The channel of Hoshino intersects the entire slot and not just a portion of the slot 
as set forth in claim 34. The slot of Hoshino does not extend through "two sides" of the 
channel as set forth in claim 35 and further, does not teach that the face plate and plug 
are secured by fasteners (plural), since Hoshino teaches that they are secured only by 
the fastener 70. 

Response to Arguments 

14. Applicant's arguments filed 9/1 5/06 have been fully considered but they are not 
persuasive. As set forth above, the previous rejections and objections have been 
maintained. 

Regarding the rejection of claim 33 under 35 U.S.C. 112, the Examiner 
respectfully disagrees with Applicant's arguments. The very fact that Applicant argues 
both the combination (Remarks, pages 7, lines 16-24) and the subcombination (page 7, 
last line-page 8, lines 1-5) is evidence of the ambiguity with respect to the scope of the 
claim. Accordingly, this rejection is maintained. 

Regarding the objection to claim 28 under 37 CFR 1.75 (C), the Examiner 
respectfully disagrees with Applicant's arguments. The amendment to claim 28 does not 
obviate this objection. The scope of the claim with respect to the claimed key cannot be 
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ascertained since the key structure is dependent on structure (the cap recessed pattern) 
which is not positively claimed. Accordingly, this objection still stands. 

Regarding the prior art rejections, with respect to applicant's arguments against 
Hoshino presented on page 9 of the remarks, the examiner respectfully disagrees. It is 
maintained that the relief opening is co-extensive with the top surface of the plug and 
therefore within the plug structure. Furthermore, it is also maintained that the slot 22 
does extend radially between the side surface (21a in Fig.1) and a portion of the relief 
opening, regardless of the fact that the two surfaces extend normal to each other at the 
top. 

With regard to Applicant's arguments against Strauch, it is maintained that a 
screwdriver bit is considered a "key" type tool and therefor anticipates the claimed 
structure. 

Regarding Borenstein, it is maintained that the combination with Hoshino is 
proper since the intended use of the device on a fire dept connection would have been 
obvious to one of ordinary skill in the art. 

With respect to Stehling and Strauch, it is maintained that one of ordinary skill in 
the tool art would have looked to other torque tools to provide a torque limiting means 
as needed for the desired function. 

Further, Lanham clearly teaches enhancing security by providing various key 
patterns. 

Accordingly, Applicant's arguments are not persuasive and the rejections stand. 
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Conclusion 

1 5. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Suzanne Dino Barrett whose telephone number is 571- 
272-7053. The examiner can normally be reached on M-Th 8:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Glessner can be reached on 571-272-6843. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). y £ 




Suzanne Dino Barrett 
Primary Examiner 
Art Unit 3676 
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